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PREFAGE. 


The  main  object  of  the  excursion,  the  results  of  which 
are  given  in  the  following  pages,  was  a  purely  scientific 
one,  \iz. :  the  study  of  tlie  Natural  History  of  the  north- 
ern shore  of  Lake  Superior.  Another  end  proposed  by 
Professor  Agassiz,  was,  to  afford  to  those  of  the  party 
who  were  unaccustomed  to  the  practical  investigation  of 
natural  phenomena,  an  opportunity  of  exercising  them- 
selves under  his  direction. 

The  party  was  composed  of  the  following  gentlemen : 
Prof  Agassiz  and  Dr.  William  Keller,  instructors,  and 
Messrs.  George  Belknap  and  Charles  G.  Kendall,  stu- 
dents, of  the  Lawrence  Scientific  School ;  Messrs.  James 
McC.  Lea,  George H.  Timmins,  and  Freeman  Tompkins, 
of  the  Dane  Law  School ;  Messrs.  Eugene  A.  Hoffman, 
Charles  G.  L9ring,  Jonathan  C.  Stone,  and  Jefferson 
A\'iley,  of  the  senior  class  of  Harvard  College ;  Messrs. 
Joseph  P.  Gardner  and  J.  Elliot  Cabot,  of  Boston ;  Drs. 
John  L.  Le  Conte  and  Arthur  Stout,  of  New  York ;  and 
M.  Jules  Marcou,  of  Paris. 

Interspersed  throughout  the  Narrative  are  reports,  care- 
fully made  at  the  time,  of  the.  Professor's  remarks  on 
various  points  of  Natural  History,  that  seemed  to  him 
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likely  to  interest  a  wider  circle  than  those  more  particu- 
larly addressed  in  the  second  part  of  the  book,  which 
consists  of  papers  on  various  points  connected  with  the 
Natural  History  of  the  region,  written,  where  not  otlier- 
wise  specified,  by  Prof.  Agassiz.  This  portion  of  the 
work,  however,  does  not  aim  at  a  mere  detail  of  facts, 
but  is  intended  to  show  the  bearing  of  these  facts  upon 
general  questions. 

The  Landscape  Illustrations  are  taken  from  sketches 
made  on  the  spot,  by  Mr.  Cabot.  Those  of  the  Second 
Part  were  drawn  and  lithographed  by  Mr.  Sonrel,  a  Swiss 
artist  of  much  distinction  in  this  branch,  and  formerly 
employed  by  Prof.  Agassiz  at  Neuchatel,  but  now  resident 
in  this  country. 

Boston,  March,  1850. 
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CHAPTER  I. 

BOSTON  TO  THE  SAULT  DE  ST.  MARIE. 

We  left  Boston  on  the  15th  of  June,  1848,  at  8  A.M.,  in  the  cars 
for  Albany.  The  weather  was  warm,  and  we  were  well  powdered 
with  dust,  when,  at  about  6  P.M.,  we  arrived  at  the  ferry  on 
the  Hudson.  The  Western  appears  to  be  more  exposed  to  this 
nuisance  of  dust  than  the  other,  railroads,  probably  from  the  many 
cuts  through  banks  of  crumbling  clay  and  gravel.  We  were  inter- 
ested to  hear  that  a  contrivance  for  watering  the  track  had  been 
proposed  and  successfully  experimented  on. 

At  the  hotel  we  found  the  New  York  members  of  our  party,  which 
now  numbered  eighteen.  After  tea  we  assembled  in  a  large  room  up 
stairs,  where  Prof.  Agassiz  made  the  following  remarks  on  the  region 
over  which  we  had  passed  : — 

**  The  soil  of  this  tract  is  of  great  variety,  but  everywhere  presents  this 
feature  :  that  its  surface  is  covered  with  loose  materials,  all  erratic,  (or  be- 
longing to  rocks  whose  natural  position  is  distant  from  the  points  where 
these  fragments  are  found,)  and  all  evidently  transported  at  a  very  remote 
epoch.  These  erratics  are  of  all  sizes,  from  sand  to  large  rocks ;  the  larger 
ones  angular  ;  the  smaller  ones  more  or  less  rounded,  scratched  and  polished, 
as  arc  also  the  surfaces  of  the  rocks  on  which  they  rest.  These  polished 
rocks  have  been  noticeable  to-day,  especially  to  the  westward  of  Worcester. 
These  marks  we  shall  find  still  more  strongly  shown  as  we  proceed  north- 
ward. 

**  We  have  nowhere  seen  unaltered  rocks,  but  exclusively  those  of  a 
granitic  character,  metamorphosed  from  originally  stratified  formations  by  the 
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action  of  heat.  Thus,  for  instance,  the  blackish  mica  slate,  'with  veins  of 
quartz, — which  so  frequently  occurs  on  our  route  of  to-daj — is  probably 
clay  slate,  altered  by  intense  heat,  which  has  produced  several  varieties 
of  silicate  of  alumina.  There  is  no  clearly  defined  division  between 
these  slates ;  they  pass  without  interruption  from  baked  clay  into 
chloritic  slates.  In  one  place  in  the  Connecticut  valley  we  saw  red  sand- 
stone, generally  in  a  horizontal  position,  except  where  disturbed  by  trap. 
Nearer  Albany  we  passed  through  a  region  of  highly  metamorphic  lime- 
stone, belonging  to  the  oldest  geological  deposits.  We  have  also  seen  indi- 
cations of  the  Potsdam  sandstone,  one  of  the  most  ancient  fossiliferous 
rocks. 

**  As  to  the  vegetation,  it  is  to  be  remarked  in  general,  that  the  features 
of  a  country  are  given  principally  by  its  plants.  These  mark  the  variety  of 
the  soil,  and  its  formation.  The  forests  which  we  have  seen  to-day  consist  of 
a  great  variety  of  plants,  mingled  together.  We  have  seen  no  forests  com- 
posed of  one  species  of  tree.  In  the  mountainous  parts,  indeed,  certain 
species  predominate,  but  elsewhere  several  are  found  in  almost  equal  pro- 
portions. Among  these  are  various  pines ;  the  white  and  pitch  pines,  the 
spruce,  hemlock,  red  cedar,  and  a  few  larches.  Then  the  Amentacese, 
viz.,  oaks,  birches,  chestnut,  beech,  poplar,  and  the  platanus  or  button  wood, 
(which  is  in  a  sickly  condition,  probably  from  injury  done  to  the  young 
wood  by  frosts,)  hickories,  elms,  locust,  ash,  and  maples,  but  the  latter  fewer 
in  number.  The  hickories  never  form  forests.  About  Niagara  we  shall 
find  the  beech  abundant.  Of  shrubs,  we  have  seen  a  great  variety  :  e.  g., 
sumachs  of  several  species,  (whereas  in  Europe  there  is  but  one,)  elder, 
alder,  comus,  viburnum,  witch-hazel,  willows,  wild  roses,  and  grapes.     A 
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Btaooe,  erroneous  conclnsioin  have  been  drawn  as  to  the  identity  of  species 
OD  the  European  and  American  continents. 

"  The  combination  of  trees  in  forests  is  an  important  point  in  the  phjsiog- 
Domy  of  a  country.  The  forests  of  Europe  are  much  more  uniform  in  this 
respect  than  those  of  this  country,  from  the  greater  variety  of  allied  species 
here.  Thus,  in  Central  Europe,  there  are  but  two  species  of  oak,  and  no 
walnut  whatever ;  the  so-called  English  walnut  being  a  Persian  tree.  In 
the  United  States  there  are  over  forty  species  of  oak ;  in  Massachusetts 
there  are  eleven  kinds  of  oak,  and  six  of  walnuts  and  hickories. 

"Another  important  point  is  the  distribution  of  water.  We  have  crossed 
to-day  three  distinct  basins,  having  no  connection  with'  each  other,  viz.,  that 
of  the  Atlantic  coast,  the  Connecticut  valley,  and  the  valley  of  the  Hudson. 
It  would  be  interesting  to  examine  how  far  each  of  these  basins  has  a  pecu- 
liar fauna  J* 

June  16ih. — ^At  half-past  seven  this  morning,  after  not  a  little  wor- 
ry, owing  to  the  very  defective  arrangements  at  the  railroad  station, 
we  set  oflF  in  the  cars  for  Buffalo.  Weather  hot,  but  as  our  course  lay 
up  Uie  flat  valley  of  the  Mohawk,  there  were  no  more  cuts,  and  the 
dust  was  not  so  troublesome  as  yesterday.  We  passed  through  level, 
well-cultivated  fields,  spotted  in  many  places  with  the  bright  yeUow 
flower  of  the  mustard,  just  in  blossom. 

This  rich  alluvial  plain  very  early  attracted  settlers.  Part  of 
it  bears  the  name  of  the  German  Flats,  from  its  first  inhabitants^ 
and  the  names  of  the  towns  along  the  route,  such  as  Manheim, 
Palatine  Bridge,  &c.,  indicate  an  immigration  from  the  Palatinate. 
The  Dutch  and  German  blood  is  still  predominant  here,  as  is  shown 
by  the  names  on  the  signs,  the  neat  little  red-painted  houses,  with 
open  loggias  and  drive-ways,  and  the  huge  bams  of  this  race  of 
tfarifiy  cultivators. 

After  an  uncomfortable  night  in  the  cars,  we  found  ourselves  at 
daylight  surrounded  by  the  forest.  Huge  unbranching  trunks,  clear 
of  undergrowth ;  occasional  clearings,  with  log  houses,  and  the  com 
<H*  potatoes  scattered  among  charred  stumps.  From  Utica,  west- 
ward, along  this  road,  one  is  constantly  reminded  of  the  West.  The 
land  here,  too,  is  much  of  it  uncleared,  cheap,  and  fertile  ;  on  the 
other  hand,  aguish.  In  short,  the  advantages  and  disadvantages 
are  those  of  the  West.    From  the  abundance  of  pigs  and  children, 


12 


LAKE  SUPERIOR. 


and  the  untidy  look  of  the  cabins,  one  conjectures  the  settlers  are 
mostly  the  former  laborers  on  the  railroad,  or  at  least  countrymen 
of  theirs. 

June  llih. — At  8  A.  M.  we  arrived  in  Buffalo,  after  about  thirty- 
six  hours'  actual  travelling  from  Boston,  a  distance  of  527  miles. 
We  had  previously  ascertained  that  it  would  be  advisable  to  wait 
until  the  19th  before  embarking  for  Mackinaw,  in  order  to  give  time 
for  procuring  stores,  tents,  &c.,  and  had  determined  to  spend  the 
intervening  time  at  Niagara.  On  our  arrival  we  found  that  the 
morning  train  for  Niagara  was  to  start  at  9 ;  so  leaving  some 
of  the  party  to  make  arrangements,  the  rest  of  us  took  the  cars  and 
arrived  at  the  Falls  about  11  o'clock. 

The  road  thither  presents  a  continuation  of  the  same  noble  forest 
of  "  first  growth,"  but  often  broken  by  clearings.  Our  European 
friends  were  much  struck  by  the  contrast  with  the  region  we  had 
left  only  yesterday.  A  large  proportion  of  the  trees  were  elms,  not 
the  plume-like  spreading  elms  of  our  avenues,  but  a  straight,  un- 
broken, scarcely  tapering  trunk  of  sixty  feet  height,  then  abruptly 
expanding  with  sturdy  limbs  at  right  angles  into  a  round  head. 

In  the  aft-emoon  we  crossed  to  the  Canada  side.  The  museum 
here  contains  an  interesting  collection  of  the  birds  and  fishes  of 
the  neighborhood.  A  camera-obscura,  the  field  of  which  is  some 
twenty  feet  in  diameter,  placed  on  the  edge  of  the  cliff,  gives  exten- 
sive views  of  the  Falls.      I  was  struck  with  the  disproportionally 
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older  deponts  fonn  strips  around  tbe  granitic  regions ;  tbe  beds  of  sedimen- 
tary rock  becoming  continually  narrower  witb  tbe  rise  of  the  continent  and 
the  consequent  contraction  of  the  ocean.  From  this  time  there  were  three 
basins,  viz.,  tbe  coal  basin  of  Pennsylvania,  that  of  the  West,  and  that  of 
Michigan.  It  is  evident  that  the  north-east  region  was  the  earliest  dry ;  to 
the  westward  all  the  formations  are  more  recent. 

**  Wherever  the  water  escaped  towards  the  north-east,  we  have  waterfalls 
over  precipices ;  for  instance,  here  at  Niagara.  Where  depressions  have 
been  formed  in  soft  rocks  between  harder  ones,  we  have  valleys,  as  that  of 
the  Mohawk. 

"It  is  a  remarkable  hot,  that  the  leading  changes  in  the  geological 
features  of  North  America  take  place  in  a  north  and  south  direction.  Thus 
the  fissures  forming  the  beds  of  the  rivers,  as  those  of  the  Connecticut,  the 
Hudson,  the  Mississippi,  and  the  rivers  of  Maine.  In  the  Old  World,  on 
tiM  contrary,  most  formations  are  paraUel  to  the  Equator,  as  the  Alps,  the 
Atlas,  and  the  Himalayas.  Only  two  mountain  chains  run  north  and  south, 
the  Ural,  and  the  Scandinavian  mountains,  which  are  northern  in  their  char- 
acter. Tbe  longitudinal  direction  of  fissures  in  this  country  is  well  shown 
by  the  New  York  State  Survey.  The  lakes  of  Western  New  York  lie  north 
and  south.  So  also  Lake  Huron  and  Lake  Michigan.  These  longitudinal 
fissures  are  sometimes  traversed  by  others  at  right  angles,  as  in  the  instances 
of  Lake  Superior  and  Lake  Erie.  These  fissures  must  have  been  formed 
by  the  upheaval  of  the  continent,  the  layers  of  already  solidified  rock  being 
lifted  up  or  depressed.  Rivers  must  have  existed  already  in  those  early 
ages,  as  is  shown  for  instance  in  the  ancient  channel  of  the  Niagara,  (above 
the  Whirlpool,)  which  is  filled  with  drift  not  found  in  the  present  channel. 

'*  All  the  formations  before  spoken  of  are  more  ancient  than  the  coal,  yet 
many  of  them  consist  of  soft  clay.  The  hardness  of  rock  is  thus  no  proof  or 
criterion  of  its  age.  These  soft  slates  are  nowhere  more  developed  than  in 
New  York,  and  nowhere  have  they  been  more  carefully  examined  and  des- 
cribed. These  details  of  f&cts  are  to  be  looked  upon  in  the  same  light  as 
«  mere  list  of  dates  or  occurrences  in  history.  But  geology  aims  at  a  full 
Qlofitration  of  all  these  details. 

"  Passing  to  the  vegetable  kingdom : — As  soon  as  we  left  the  metamor- 
phic  rocks  of  Massachusetts,  vegetation  became  much  richer,  because  of  the 
limestone  and  marl  deposits.  It  is  remarkable  how  limestone  favors  not 
only  Tegetable,  but  also  animal  life.  In  Switzerland,  where  the  country  is 
divided  between  tbe  limestone  and  marl  region  of  the  Jura,  the  sandstone  of 
the  plain,  and  the  granitic  formations  of  the  Alps,  the  cattle  of  the  latter 
region  are  not  more  than  one-third  of  the  size  of  those  of  the  former. 
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"Among  the  plants  peculiar  to  this  country,  are  many  in  whose  anar 
logues  in  Europe  many  interesting  chemical  products  have  been  traced. 
Very  little  has  been  done  here  in  organic  chemistry,  and  it  is  a  matter  which 
might  well  occupy  one's  lifetime,  to  ascertain  the  chemical  relations  ci 
analogous  plants  of  the  two  countries,  (for  instance,  Angelica,  wal- 
nut, &c.)  Tracing  the  forest  vegetation,  we  have  seen  lately  very  few 
pines,  but  principally  maples,  elms,  and  ashes ;  and  here  at  Niagara,  almost 
exclusively  elm,  beech,  hickory,  ash,  and  arbor-vit»,  which  is  very  rare  in 
l^iassachusetts." 

June  18tA. — ^We  met  again  this  morning  in  the  hall,  where  Prof. 
Agassiz  had  prepared  diagrams  illustrating  the  geology  of  Niagara, 
which  he  explained  as  follows  : — 

"  The  surface  of  the  soil,  both  on  the  Canadian  and  on  the  American  side,  is 
covered  with  gravel,  containing  fossils  in  great  numbers,  and  stones  of  all  sizes, 
from  that  of  a  hen's  egg  to  large  bowlders.  This  stratum  is  now  disunited  by 
the  action  of  the  river,  but  was  originally  continuous,  as  is  shown  by  the 
fossils,  and  by  the  fact  that  on  the  intermediate  islands,  where  it  has  escaped 
the  action  of  the  water,  it  is  still  present.  The  fossils  form  a  bed  extending 
horizontiilly  to  the  river  blufis,  but  not  beyond  ;  they  occur  in  great  num- 
bers, covering  the  surface  of  the  soil  everywhere,  and  contributing  to  the 
great  luxuriance  of  the  vegetation.  These  fossil  shells,  doubtless,  inhabited 
the  river  in  former  tiroes,  when  its  bed  was  the  mass  of  gravel,  &c.,  on  which 
they  now  rest,  the  blufis  being  at  that  time  its  banks.  They  are  of  species 
now  living  in  the  river,  of  the  genera  Unio,  Cyclas,  Melania,  Paludina,  and 
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Agasfflz  pointed  out  seven  different  kinds  of  trees,  viz.,  arbor 
vitae,  red  cedar,  hemlock,  bass-wood,  chestnut-oak,  white  pine,  and 
maple.  The  Professor  also  pointed  out  the  shell-bed  of  which  he  had 
spoken.  The  shells  are  very  numerous,  as  may  be  readily  seen  in 
the  crumbling  bank  on  the  outer  side  of  the  island.  At  the  upper 
end  of  the  island,  vast  numbers  of  delicate  ephemerarlike  insects, 
with  long  filaments,  were  fluttering  about,  particularly  under  the 
trees. 

Some  of  us  had  never  seen  the  Falls,  and  none  of  us  at  this  season 
of  the  year,  when  the  mass  of  water  is  greatest.  Coming  at  length 
in  sight  of  them,  we  were  struck  with  the  thickness  of  the  sheet  at 
the  pitch  of  the  English  Fall,  particularly  in  that  part  of  it  between 
the  apex  of  the  Horseshoe  and  the  middle  of  the  cataract  on  the 
Canadian  side.*  It  bends  over  in  a  polished,  unbroken  mass,  as  of 
green  glass  over  white.  Some  one  said  the  average  depth  of  water 
at  that  point  was  about  fourteen  feet.  Other  remarkable  features  are, 
the  distance  to  which  the  water  is  projected,  the  rockeUlke  bursts  of 
spray  from  the  falling  sheet,  and  the  sudden  spouting  up  of  the  mist 
at  intervals  from  below,  as  if  shot  from  a  cannon.  These  sheets  of 
mist  rise  high  above  the  Fall,  and  move  slowly  down  the  river  in 
perpendicular  columns,  like  a  procession  of  ghosts.  On  the  whole, 
the  difference  of  season  is  in  favor  of  that  when  the  river  is  lowest, 
the  features  of  the  scene,  particularly  the  Rapids  outside  of  Goat 
Island,  being  rather  obscured  than  improved  by  a  greater  depth  of 
water. 

After  tea,  the  following  remarks  on  what  we  had  seen  were  made 
by  Prof.  Agaasiz : — 

"  If  we  follow  the  chasm  cut  by  the  Niagara  River,  "flown  to  Lake  Ontario, 
we  have  a  succession  of  strata  coming  to  the  surface,  of  various  character 
ind  formation.  These  strata  dip  S.  W.  or  towards  the  Falls,  so  that  in  their 
progress  to  their  present  position,  the  Falls  have  had  a  bed  of  very 
nuioQs  consistency.  Some  of  these  strata,  as  the  shales  and  the  Med- 
ina sandstone,  are  very  soft,  and  when  they  formed  the  edge  of  the  Fall,  it 
probably  had  the  character  of  rapids.  But  wherever  it  comes  to  an  edge  of 
hard  rock,  with  softer  beds  below,  the  sofler  beds,  crumbling  away,  leave  a 

*  The  **  Horseshoe  **  at  present  is  a  triangle,  but  it  has  been  a  nearly  regular  semi- 
circle within  the  recoUection  of  persons  now  living. 
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shelf  projecting  aboye,  and  then  the  fall  is  perpencilicalar.  Such  is  the  case 
at  present ;  the  hard  Niagara  limestone  overhangs  in  tables  the  soft  shales 
underneath,  which  at  last  are  worn  away  to  such  an  extent  as  to  undermine 
the  superincumbent  rocks.  Such  was  also  the  case  at  Queenston,  where  the 
Clinton  group  formed  the  edge,  with  the  Medina  sandstone  below.  This 
process  has  continued  from  the  time  when  the  Niagara  fell  directly  into  Lake 
Ontario,  to  the  present  time,  and  will  continue  so  long  as  there  are  soft  beds 
underneath  hard  ones.  But  from  the  inclination  of  the  strata,  this  will  not 
always  be  the  case.  A  time  will  come  when  the  rock  below  will  also  be 
hard.  Then,  probably,  the  Falls  will  be  nearly  stationary,  and  may  lose 
much  of  their  beauty,  from  the  wearing  away  of  the  edge,  rendering  it  an 
inclined  plane.  I  do  not  think  the  waters  of  Lake  Erie  will  ever  fall  into 
Lake  Ontario  without  any  intermediate  cascade.  The  Niagara  shales  are  so 
extensive  that  possibly  at  some  future  time  the  river  below  the  cascade  may 
be  enlarged  into  a  lake,  and  thus  the  force  of  the  falling  water  diminished. 
But  the  whole  process  is  so  slow,  that  no  accurate  calculations  can  be  made. 
The  Falls  were  probably  larger  and  stationary  for  a  longer  time,  at  the 
*•  Whirlpool  '*  than  anywhere  else.  At  that  point  there  was  no  division  of 
the  cataract,  but  at  the  *'  DeviFs  Hole  **  there  are  indications  of  a  lateral 
fall,  probably  similar  to  what  is  now  called  the  American  Fall.  At  the 
Whirl jHK)!,  the  rocks  are  still  united  beneath  the  water,  showing  that  they 
wore  once  continuous  above  its  surface  also.*** 


Aftorwanls,  some  of  us  went  to  bathe  by  moonlight  in  the 
**  Hermit's  Fall,**  a  little  cascade  eight  or  ten  feet  in  height, 
botweon   Goat  Island  and  the  islet  at  its  upper  end.       It  is  so 
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hmnan  habitation.  The  little  cascade,  near  at  hand,  drowns  the 
roar  of  the  great  one,  and  though  by  day  it  cannot  boast  of  any 
great  privacy,  yet  at  night  very  few  even  of  the  most  romantic 
moonlight  strollers  get  so  far  as  this. 

The  power  of  the  water  was  greater  than  I  expected,  and  difficult 
to  bear  up  against,  even  in  a  sitting  posture.  It  was  not  a  simple 
pressure,  but  a  muscular  force,  like  a  kneading  or  shampooing  by 
huge  hands.  We  crawled  in  at  the  side  of  the  Fall,  and  found  a 
hollow  underneath  the  shelving  edge,  large  enough  for  several  to  sit 
at  once,  quite  free  from  the  water,  which  shoots  over  like  a  miniature 
of  Uie  great  cascade  below.  With  some  difficulty,  from  the  pounding 
of  the  falling  water,  we  penetrated  through  the  sheet  in  front,  and 
came  out  into  the  pool,  the  bottom  of  which  is  smooth  rock.  Close  to 
the  surface  there  was  a  strong  current  of  air  down  the  stream,  not 
perceptible  at  the  height  of  two  feet. 

Afterwards,  in  walking  round  the  island,  we  saw  on  the  cloud  of 
mist  over  the  English  Fall,  a  lunar  rainbow,  glimmering  with  a 
pale,  phosphorescent,  unearthly  light,  and  showing  prismatic  colors, 
but  not  quite  joined  at  the  top.  Some  of  the  party  afterwards  saw 
it  complete. 

June  \9th. — Took  an  accommodation  car  on  the  Lockport  Railroad 
as  far  as  the  Suspension  Bridge,  (about  a  mile  below  the  Falls,)  of 
which  the  piers  were  fimshed  and  a  rope  stretched  across,  bearing 
suspended  a  basket,  in  which  some  adventure-loving  person  was  being 
hauled  across.  From  the  bridge  we  walked  along  the  bank  through 
the  woods  to  the  Whirlpool.  The  river,  when  thus  seen  from  above, 
is  of  such  a  dark  and  solid  green,  that  it  is  difficult  to  persuade  one's 
self  that  it  is  not  occasioned  by  some  colored  matter  suspended  in 
the  water.  At  mtervals  we  got  glimpses  of  the  Fall,  between  the 
high  perpendicular  banks  enclosing  it  as  in  a  frame.  The  slow, 
heavy  plunge  of  the  water  was  distinguishable  to  the  eye  even  at 
this  distance,  but  the  roar  was  hardly  audible. 

Rattlesnakes  are  found  among  the  rocks  about  these  clifl^,  and  one 
had  been  taken  alive  the  day  before,  m  the  path  leading  down  to  the 
Whirlpool.  There  is  said  to  be  a  mound  of  their  bones  in  the  neigh- 
borhood, erected  in  token  of  full  revenge  by  some  Indians  whose 
chief  had  been  killed  by  a  rattlesnake's  bite. 
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Returning  to  the  Suspension  Bridge,  we  went  on  board  the  little 
steamer,  "  Maid  of  the  Mist,"  which  runs  up  to  the  foot  of  the 
Falls.  I  confess  I  was  doubtful  as  to  the  advantages  to  be  gained 
by  any  one  who  had  crossed  the  ferry  so  often  as  I  had,  but  I  was 
old  traveller  enough  to  know  that  one  oftener  repents  of  not  going 
than  of  gomg,  and  went  accordingly,  instead  of  returning  by  the 
cars  with  the  more  skeptical  of  the  party.  The  result  showed  the 
soundness  of  the  principle.  Many  things  are  to  be  learned  by  such 
close  proximity,  (for  the  boat,  true  to  her  name,  runs  actuiJly  into 
the  mist  at  the  foot  of  the  Fall,)  and  may  be  studied  more  conveni- 
ently in  the  steamer,  with  a  chance  to  dodge  any  extraordinary 
shower  of  spray,  than  in  an  open  skiff.  I  saw  plmnly  here,  what  I 
had  not  been  able  to  satisfy  myself  of  before,  that  the  catenary  curves 
in  high  waterfalls,  insisted  upon  by  the  "  Oxford  Graduate,"*  are 
fiilly  exemplified  in  the  greatest  cascade  of  the  world. 

At  half-past  two  P.  M.  we  took  the  cars  for  Buffiilo,  and  as  the 
steamer  was  not  to  start  until  seven,  we  had  some  time  on  our 
hands  after  our  arrival  there,  which  we  spent  in  making  some  last 
purchases,  and  in  seeing  the  place. 

The  number  of  Germans  here  is  a  prominent  feature.  At  the 
Postroffice  there  is  a  separate  delivery  for  "  Deutsche  Briefe." 
Another  feature,  striking  to  a  New  Englander,  though  common  to 
all  the  towns  in  New  York,  (which  justify  themselves  probably  by 
the  example  of  their  great  city,)  is  the  number  of  pigs  running  at 
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following  accoant  from  the  Professor,  of  the  forest  trees  about 
Niagara,  illustrated  by  specimens  gathered  the  day  before  on  the 
spot: — 

"1.  Gmtfera,  (pine  family,)  remarkable  for  the  apparently  whorled 
arrangement  of  their  branches,  and  for  their  evergreen  leaves ;  in  most  cases 
they  form  hard  canes,  bnt  one  has  soft,  berry-like  fruit.  The  seeds  are 
naked,  winged,  resting  on  the  scales.  The  leaves  are  peculiar,  the  nerves 
not  being  spread,  but  often  gathered  into  compact  bundles.  The  Coniferm 
existed  at  a  very  early  geological  epoch.  This  was  the  first  family  that 
became  numerous  after  the  ferns.  Their  remains  are  easily  recognized 
under  the  microscope  by  the  circular  disks  on  their  wood-cells. 

"  2.  Sterile  flowers  grouped  together,  in  spike-like  branches,  forming 
catkins ;  fertile  flowers  surrounded  by  a  cup.  They  all  belong  to  temperate 
climates.  Oen.  Quercus  (oak,)  characterized  by  their  fruit,  and  by  the 
fiMst  that  the  female  flowers  are  scattered,  and  the  stameniferous  flowers 
form  bunches.  There  are  more  than  forty  species  in  the  United  States. 
Gen.  Castanea,  (chestnut,)  allied  to  the  oaks,  but  the  fruit  surrounded 
entirely  by  the  cup  (burr).  There  are  two  species  in  the  United  States. 
Gen.  OsTRYA,  (hop-hornbeam,)  only  one  species.  Gen.  Carpinus,  (horn- 
beam,) fruit  supported  by  flat  leaf.  May  be  distinguished  from  Ostrta 
by  the  more  prominent  ribs,  and  less  deeply  marked  serratures  of  the  leaves. 

"  3.  Amentaeea ;  both  kinds  of  flowers  in  catkins.  Gen.  Betula, 
(birch,)  distinguished  by  the  shape  of  its  catkins,  which  are  long  and  cyl- 
indrical, and  its  winged  fruit.  Gen.  Populcs,  (poplar,)  seeds  in  a  pod, 
very  minute,  and  surrounded  by  down.  P.  tremidoides  (American  aspen,) 
like  the  other  species,  has  the  leaf-stalk  very  much  compressed,  hence  the 
tremulous  motion  of  the  leaf. 

**  4.  JuglandecB,  fruit  with  an  external  soft  husk,  the  nut  separating  into 
two  halves.  There  are  two  genera  of  this  family  in  the  United  States : 
JuQLANS.  All  have  compound  leaves,  that  is,  each  leaf  is  divided  into 
leaflets.  Two  species,  black  walnut  and  butternut,  the  latter  distinguished 
by  the  nlkiness  and  whitish  color  of  the  underside  of  the  leaf.  Carta, 
the  nut  does  not  divide  so  well  as  in  Juglans,  but  the  husk  is  divided  and 
fiJls  oflTin  pieces,  which  is  not  the  case  in  Juglans.  At  Oeningen,  in  Swit- 
Berknd,  are  found  fossil  hickories.  The  trees  of  the  tertiary  epoch  of 
Eorope  correspond  to  the  species  existing  at  present  in  this  country. 

*•  5.  Oleactce,  (the  ash  family,)  leaves  like  those  of  hickory,  but  the  large 
lateral  nerves  do  not  run  to  the  points  of  the  serratures,  as  in  the  hickories. 
Fmit  in  bunches,  with  dry  capsules.     Flower  in  the  ash,  without  corolla. 
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**  6.  HamamelidcB,  (witcli  bazel,)  named  probably  iBrom  its  flowering  in 
tbe  fall.     Fruit  in  four  little  nuts.     No  species  of  tbis  family  in  Europe. 

"7.  TiliacecB,  leaves  unsymmetrical.  Tilia  americana,  (bass-wood,) 
leaves  smooth  below. 

"8.  Acerinece,  Gen.  Acer,  (maple,)  leaves  in  tbree  main  lobes,  sub- 
di^ded  into  five. 

"  9.  AmpelidcB,  (tbe  grape  family,)  petals  dividing  below  sooner  tban  at 
the  apex.  Great  variety  of  species  in  America,  but  not  suitable  for  making 
wine.     Three  species  on  Goat  Island." 

Tbe  south  shore  of  Lake  Erie  is  flat  and  monotonous ;  red,  crumb- 
ling banks,  surmounted  by  a  forest  broken  only  by  an  occasional 
log-house.  At  one  time  high  land  visible  on  the  horizon,  being  a 
spur  of  the  AUeghanies. 

In  spite  of  all  glorification  on  the  score  of  the  "  Great  Lakes,'* 
it  must  be  confessed  that  the  Lower  Lakes  at  least  are  only  geo- 
graphically or  economically  great.  Any  one  accustomed  to  the  sight 
of  the  ocean  has  to  keep  in  mind  the  square  miles  of  extent, 
to  preserve  his  respect  for  them.  Their  waves,  though  dangerous 
enough  to  navigators,  have  not  sufficient  swing  to  carve  out  a  rocky 
shore  for  themselves,  or  to  tumble  any  rollers  along  the  beach,  and 
thus  the  line  where  land  and  water  meet,  in  which,  as  has  been 
well  said,  the  interest  of  a  searview  centres,  is  as  tame  as  the  edge 
of  a  duck-pond.  Much  of  this  character  is  doubtless  owing  to 
the  flat  prairie  country  by  which  they  are  mostly  surrounded. 
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Cleveland  at  half  past  ten  P.  M.,  and  spent  there  some  hours.  It  is 
a  thriving  town,  and  a  regular  stopping  place  for  steamers,  but  like 
almost  all  the  towns  on  this  lake,  is  without  a  natural  harbor,  the 
only  shelter  to  vessels  being  a  long  pier  stretching  into  the  Lake. 

Juru  21«<. — Weather  fine  and  warm,  with  smooth  water.  Arrived 
at  Detroit  at  half  past  eleven,  and  left  at  three  P.  M.  Near 
the  entrance  of  Lake  St.  Clair  we  were  surrounded  by  numbers  of 
black  terns,  (^Sterna  nigra^)  which,  at  a  moderate  distance,  were 
distinguishable  from  the  swallows  by  which  they  were  accompanied, 
only  by  their  superior  size.  Numbers  of  slender  gauze-winged  in- 
sects, (^JEphemeray  Phryganea^^  with  long  antennae,  and  some  with  two 
long  filaments  projecting  behind  like  the  tail  feathers  of  the  Tropic 
bird  about  the  boat,  and  on  the  water.  Li  the  St.  Clair  straits 
there  were  a  few  ducks,  even  at  this  season,  though  nothing  like  the 
vast  flocks  to  be  seen  here  a  little  later  in  the  season. 

We  were  sounding  constantly  through  these  straits,  having  on  an 
average  about  three  feet  below  the  keel  in  the  channel,  our  boat 
drawing  seven  feet.  The  shores  are  low,  marshy  and  aguish,  with 
woods  at  a  distance,  and  scattered  log-houses.  This  remarkable 
extent  of  mud-flats,  (some  twenty  miles  across,)  is  covered  with 
only  a  foot  or  two  of  water  in  most  parts,  and  even  the  channel  is  so 
shallow  that  the  larger  boats  have  to  discharge  a  part  of  their  cargo 
into  lighters  while  passing  it,  and  are  often  delayed  here  many  hours. 
Even  our  boat  continually  touched,  as  was  evident  from  the  clouds 
of  mud  she  stirred  up.  To  make  and  mamttun  a  proper  channel  for 
such  a  distance,  is  an  undertaking  much  called  for,  but  not  to  be 
expected  of  single  States,  nor  is  there  any  one  State  principally 
interested  in  it.  One  would  hope,  therefore,  that  the  General  Gov- 
ernment may  before  long  do  something  about  it. 

The  water  over  these  flats  is  still  as  green  as  that  of  Lake  Erie, 
and  not  more  turbid.  About  10  P.  M.  we  put  in  to  wood,  and  re- 
mained until  7  A.  M.,  taking  in  sixty-four  cords  of  wood. 

June  22d. — ^We  entered  Lake  Huron  about  breakfast  time  ;  the 
weather  calm,  and  what  the  sidlors  call  ^^  greasy,"  the  water  darker 
tliaa  in  Lake  Erie,  partiy  owing,  no  doubt,  to  the  greater  depth  of 
water,  and  partiy  to  the  cloudy  sky.  The  dark  sullen  water,  and 
tiie  unbroken  line  of  forest,  retreating  on  either  hand  as  we  issued 
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**  6.  HamamelidcB,  (witcli  bazel,)  named  probably  iBrom  its  flowering  in 
the  fall.     Fruit  in  four  little  nuts.     No  species  of  tbis  family  in  Europe. 

"  7.  Ttliacea,  leaves  unsymmetrical.  Tilia  americana,  (bass-wood,) 
leaves  smootb  below. 

"  8.  Acerinece,  Gen.  Acbr,  (maple,)  leaves  in  tbree  main  lobes,  snb- 
di^ded  into  five. 

"  9.  AmpeltcUe^  (tbe  grape  family,)  petals  dividing  below  sooner  tban  at 
the  apex.  Great  variety  of  species  in  America,  but  not  suitable  for  making 
wine.     Three  species  on  Goat  Island." 

The  south  shore  of  Lake  Erie  is  flat  and  monotonous ;  red,  crumb- 
ling banks,  surmounted  by  a  forest  bfoken  only  by  an  occasional 
log-house.  At  one  time  high  land  visible  on  the  horizon,  being  a 
spur  of  the  Alleghanies. 

-In  spite  of  all  glorification  on  the  score  of  tbe  "  Great  Lakes,'* 
it  must  be  confessed  that  the  Lower  Lakes  at  least  are  only  geo- 
graphically or  economically  great.  Any  one  accustomed  to  the  sight 
of  the  ocean  has  to  keep  in  mind  the  square  miles  of  extent, 
to  preserve  his  respect  for  them.  Their  waves,  though  dangerous 
enough  to  navigators,  have  not  sufficient  swing  to  carve  out  a  rocky 
shore  for  themselves,  or  to  tumble  any  rollers  along  the  beach,  and 
thus  the  line  where  land  and  water  meet,  in  which,  as  has  been 
well  said,  the  interest  of  a  sesrview  centres,  is  as  tame  as  the  edge 
of  a  duck-pond.  Much  of  this  character  is  doubtless  owing  to 
the  flat  prairie  country  by  which  they  are  mostly  surrounded. 
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Cleveland  at  half  past  ten  P.  M.,  and  spent  there  some  hours.  It  is 
a  ihriying  town,  and  a  regular  stopping  place  for  steamers,  but  like 
almost  all  the  towns  on  this  lake,  is  without  a  natural  harbor,  the 
only  shelter  to  vessels  being  a  long  pier  stretching  into  the  Lake. 

June  2\9t. — Weather  fine  and  warm,  with  smooth  water.  Arrived 
at  Detroit  at  half  past  eleven,  and  left  at  three  P.  M.  Near 
the  entrance  of  Lake  St.  Clair  we  were  surrounded  by  numbers  of 
black  terns,  (^Sterna  mgra^^  which,  at  a  moderate  distance,  were 
distinguishable  from  the  swallows  by  which  they  were  accompanied, 
only  by  their  superior  size.  Numbers  of  slender  gauze-winged  in- 
sects, (^JEphemeraj  Phryganea^)  with  long  antennae,  and  some  with  two 
long  filaments  projecting  behind  like  the  tail  feathers  of  the  Tropic 
bird  about  the  boat,  and  on  the  water.  Li  the  St.  Clair  straits 
there  were  a  few  ducks,  even  at  this  season,  though  nothing  like  the 
yast  flocks  to  be  seen  here  a  little  later  in  the  season. 

We  were  sounding  constantly  through  these  straits,  having  on  an 
average  about  three  feet  below  the  keel  in  the  channel,  our  boat 
drawing  seven  feet.  The  shores  are  low,  marshy  and  aguish,  with 
woods  at  a  distance,  and  scattered  log-houses.  This  remarkable 
extent  of  mud-flats,  (some  twenty  miles  across,)  is  covered  with 
only  a  foot  or  two  of  water  in  most  parts,  and  even  the  channel  is  so 
shallow  that  the  larger  boats  have  to  discharge  a  part  of  their  cargo 
into  lighters  while  passing  it,  and  are  often  delayed  here  many  hours. 
Even  our  boat  continually  touched,  as  was  evident  from  the  clouds 
of  mud  she  stirred  up.  To  make  and  mamtain  a  proper  channel  for 
such  a  distance,  is  an  undertaking  much  called  for,  but  not  to  be 
expected  of  single  States,  nor  is  there  any  one  State  principally 
interested  in  it.  One  would  hope,  therefore,  that  the  General  Gov- 
ernment may  before  long  do  something  about  it. 

The  water  over  these  flats  is  still  as  green  as  that  of  Lake  Erie, 
and  not  more  turbid.  About  10  P.  M.  we  put  in  to  wood,  and  re- 
mained until  7  A.  M.,  taking  in  sixty-four  cords  of  wood. 

JuTU  22d. — ^We  entered  Lake  Huron  about  breakfast  time  ;  the 
weather  calm,  and  what  the  sailors  call  ^^  greasy,"  the  water  darker 
tliaa  in  Lake  Erie,  partly  owing,  no  doubt,  to  the  greater  depth  of 
water,  and  partly  to  the  cloudy  sky.  The  dark  sullen  water,  and 
Qkd  unbroken  line  of  forest,  retreating  on  either  hand  as  we  issued 
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from  the  straits,  gave  a  kind  of  grim  majesty  to  tlus  lake,  by  coi> 
trafit  to  those  we  had  left.  Many  sea-gulls  about.  Land  in  sight 
on  the  left  all  day,  except  in  crossing  Saginaw  Bay. 

On  entering  Lake  Huron,  we  began  to  feel  that  we  were  getting 
into  another  region.  Canoes  of  Indians  about ;  the  weather  cool 
morning  and  evening,  and  the  vegetation  northerly,  the  pine  family 
having  a  decided  preponderance  in  the  landscape.  We  might  be 
said  to  have  left  the  summer  behind  at  the  St.  Clidr,  for  thence* 
forth  there  was  hardly  a  day  during  some  part  of  which  a  fire  was 
not  necessary  for  comfort. 

Just  before  sunset,  when  the  sun  was  three  or  four  degrees  high, 
we  noticed  in  the  opposite  quarter  of  the  heavens,  rays  of  light  con- 
verging towards  a  pomt  apparently  as  much  below  the  horizon,  as 
the  sun  was  above.  It  had  the  appearance  of  a  cloudy  sunrise. 
We  afterwards  saw  the  same  thing  in  the  St.  Mary's  River ;  and 
it  may  be  remarked,  m  both  cases  before  rain.* 

June  23d. — Arrived  at  Mackinaw  early  in  the  morning,  and  land- 
ed on  the  wharf  in  a  shower.  We  had  been  about  eighty  hours  on 
the  way  from  Buflfalo,  a  distance  of  663  miles,  and  we  were  vexed 
to  hear  that  the  weekly  steamer  for  the  Sault  had  left  the  evening 
before,  and  that  if  we  had  taken  tbe  other  boat,  which  started  punc- 
tually a  couple  of  hours  before  us,  we  should  have  been  in  time. 

We  landed  on  the  little  wooden  wharf  in  face  of  a  row  of  shabby 
cabins  and  stores,  with  ''  Indian  curiosities "  posted  up  in  large 
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which  had  been  taken  with  nets  or  lines  set  the  night  before.  An 
excellent  breakfast  (at  which  white-fish  figured,)  and  comfortable 
rooms,  showed  that  the  character  of  the  ^^  Mission  House  "  was  still 
kept  up. 

It  continued  to  shower  at  intervals  during  the  day,  but  this 
did  not  prevent  us  from  seeing  the  Natural  Bridge,  with  its  re- 
gular arch,  ninety  feet  high,  rising  on  the  border  of  the  bland, 
the  huge  conical  rock  called  the  ^^  Sugar  Loaf,"  the  Fort,  &c.  I 
do  not  know  whether  any  of  the  party  visited  the  cave  where  Alex- 
ander Henry  was  concealed  by  his  Indian  friend  during  the  massacre 
of  the  English — as  I  did  on  a  former  occasion,  when,  bye  the  bye,  I 
found  a  fragment  of  a  human  skull  among  the  rubbish  on  the  floor  of 
the  cave,  attesting  the  correctness  of  that  part  of  Henry's  narrative. 

The  wet  weather  was  not  unfavorable  to  vegetation,  which  is  luxu- 
riant on  the  island,  though  the  trees,  (maple  and  beech,)  are  of 
small  size,  this  latitude  bemg  nearly  the  northernmost  limit  of  the 
latter.  The  flowers  were  beautiful ;  the  twin-flower,  (^Linncea  bor- 
ealisy}  so  fine  that  I  thought  it  must  be  another  new  species  ;  then 
the  beautiful  yellow  ladies'  slipper,  Lonicera,  and  Cynoglossum. 

The  island  is  of  a  roundish  form,  two  or  three  miles  in  diameter. 
On  the  N.E.  the  crumbly  lime-cM  rises  abruptly  from  the  water 
to  the  height  of  a  hundred  feet  or  more ;  but  on  the  south  there 
is  a  sloping  curve  of  varying  width  betvreen  the  bluff  and  the  beach. 

The  village  lies  on  this  slope,  a  single  street  of  straggling  log- 
cabins  and  ill-condiiioned  frame  houses,  parallel  with  the  beach,  and 
some  of  a  better  class  standing  back  among  gardens  at  the  foot  of 
the  bluff.  On  the  edge  of  the  bluff,  which  rises  abruptly  from  the 
sbpe  at  the  distance  of  some  three  hundred  yards  from  the  Lake, 
stands  the  Fort,  a  numature  Ehrenbreitstem,  with  a  covered  way 
leading  down  the  face  of  the  bluff. 

We  were  disappointed  at  finding  only  three  or  four  lodges  of 
In^ans  here.  In  August  and  September  (the  time  for  distributing 
the  ^^  presents/'}  there  are  generally  several  hundreds  of  them  on 
the  island. 

Notwithstanding  the  nun,  the  Professor,  intent  on  his  favorite 
science,  occupied  the  morning  with  a  fishing  excursion,  in  which 
he  was  accompanied  by  several  of  the  party,  most  of  them  pro- 
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tected  by  water-proof  garments,  while  he,  regardless  of  wet  and 
cold,  sat  soaking  in  the  canoe,  enraptured  by  the  variety  of  the 
scaly  tribe,  described  and  imdescribed,  hauled  in  by  their  combined 
efforts.  Not  content  with  this,  he  as  usual  interested  and  engaged 
various  inhabitants  of  the  place  to  supply  him  with  a  complete  set 
of  the  fishes  found  here. 

With  a  view  of  indoctrinating  those  of  us  who  were  altogether 
new  to  ichthyology  with  some  general  views  on  the  subject,  he  com- 
menced in  the  afternoon,  scalpel  in  hand,  and  a  board  well  covered 
with  fishes  little  and  jbig  before  him,  a  discussion  of  their  classifica- 
tion: 


"  These  fishes  present  examples  of  all  the  four  great  divisions  of  the 
class.  This  pike,  (^Lucioperca  amertcana,)  belongs  to  those  having 
rough  scales  and  spinous  fins.  The  rays  of  the  first  dorsal,  and  the  an- 
terior ones  of  the  ventrals  and  the  anal  arc  simple  and  spinous ;  the  other 
rays  are  divided  at  the  extremity,  and  softer.  The  scales  are  rough  and 
remarkably  serrate.  These  are  the  Ctenoids.  They  have  five  sorts  of 
fins,  viz :  the  dorsal,  caudal  and  anal,  which  are  placed  vertically  in  the 
median  line,  and  can  be  raised  or  depressed,  and  the  ventral  and  anal» 
which  are  in  pairs.  In  the  Ctenoids  the  ventrals  are  placed  immediately 
below  the  pectorals,  though  fishes  having  this  arrangement  of  fins  do  not  all 
belong  to  this  division.  There  are  but  two  families  of  Ctenoids  found  in 
fresh  water  :  the  Percoids  and  the  Colloids ;  the  former  are  characterized 
by  having  teeth  on  the  palatal  and  intermaxillary  bones,  but  none  on  the 
maxjllarv.     Also  by  a  Berrate  oreoperculum  and  by  the  gnipes  on  the 
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This  trout  belongs  to  the  Cycloids.  In  this  division  there  are  onlj 
two  fiimilies  which  have  spinous  rays  in  their  fins,  (the  tautog  and  the 
Backerel.)      We  have  before  us  specimens  of  two  families  of  Cycloids. 

1.  SalmonidiB.  Distinguished  by  having  the  intermaxillary  and  upper 
maxillary  in  one  row,  which  seems  to  me  to  indicate  the  highest  rank 
in  the  class  of  fishes.  They  all  have  a  second  dorsal,  of  an  adipose  struc- 
tme.  The  anterior  dorsal  and  the  ventrals  are  in  the  middle  of  the  body. 
G«i»u  Salmo :  characterized  by  teeth  on  every  bone  of  the  mouth  and  on 
tbe  tongue.  There  is  but  one  genus  in  the  class  of  fishes  that  has  teeth  on 
more  bones  than  the  salmon.  In  no  genus  are  the  species  more  difficult  to 
diatioguish.  Sixteen  species  have  been  described  as  belonging  to  Europe, 
which  I  have  been  obliged  to  reduce  to  seven.  The  same  species  presents 
great  variety  of  appearance,  owing  to  difference  of  sex,  of  season,  food,  color 
of  the  water  in  which  they  live,  &c.  In  this  country  I  have  examined  two 
s,  the  brook  trout,  (S.  fanttnalts,)  the  spawning  male  of  which  has 
I  improperly  separated  as  S.  erythrogaster  ;  and  the  present  species,  the 
Mackinaw  trout,  S.  amethystus  of  Mitcbill.  Dekay  has  described  a  variety 
of  this  species,  as  S.  affinu.  In  this  species  the  appendices  pylorici  before 
^oken  of  are  very  numerous.  The  small  intestine  apses  from  the  lower 
extremity  of  the  stomach,  and  curves  only  twice  throughout  its  length.  The 
g^bladder  is  very  large  :  the  liver  forms  one  flat  mass ;  the  ovaries  and 
kidney  extend  along  the  whole  spine.     All  this  family  spawn  in  the  autumn. 

"(2.)  OyprinicUB.  Like  the  salmons  they  have  the  ventral  and  dorsal  fins 
in  the  middle  of  the  body,  but  no  adipose  dorsal.  Branchiostegal  rays, 
tkiee.  Upper  maxillary  forming  another  arch  behind  the  intermaxillary. 
Teeth  only  on  the  pharyngeal  bone  behind  the  gills,  at  the  entrance  of  the 
oaophagus.  No  pyloric  appendices.  Intestine  long  and  thin,  as  in  all  her- 
faimoiis  fishes.  Air-bladder  transversely  divided  into  two  lobes,  communi- 
Mting  by  a  tube  with  the  intestinal  canal. 

*'  This  fiunily  is  the  most  difficult  one  among  all  fishes.  As  yet  there  is 
no  ntifl&ctory  principle  of  classification  for  them.  I  have  studied  them  so 
attentively  that  I  can  distinguish  the  European  species  by  a  single  scale ; 
hm  this  not  from  any  definite  character,  but  rather  by  a  kind  of  instinct 
Prof.  Valenciennes,  a  most  learned  ichthyologist,  has  lately  published  a  vol- 
ame  on  this  fiimily,  in  which  he  distinguishes  so  many  species,  and  on  such 
annate  characters,  that  I  think  it  now  almost  impossible  to  determine  the 
•pedes,  until  all  are  well  figured. 

'*  Here  are  specimens  of  two  genera :  (a)  Leueiseus,  with  thin  lips ;  only 
one  species  here,  an  undescribed  one  characterized  by  a  brownish  stripe  above 
the  liberal  line,  (h)  Catostomus,  with  very  thick  lips  and  prominent  snout" 
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tected  by  water-proof  garments,  while  he,  regardless  of  wet  and 
cold,  sat  soaking  in  the  canoe,  enraptured  by  the  variety  of  the 
scaly  tribe,  described  and  undescribed,  hauled  in  by  their  combined 
efforts.  Not  content  with  this,  he  as  usual  interested  and  engaged 
various  inhabitants  of  the  place  to  supply  him  with  a  complete  set 
of  the  fishes  found  here. 

With  a  view  of  indoctrinating  those  of  us  who  were  altogether 
new  to  ichthyology  with  some  general  views  on  the  subject,  he  com- 
menced in  the  afternoon,  scalpel  in  hand,  and  a  board  well  covered 
with  fishes  little  and  jbig  before  him,  a  discussion  of  their  classifica- 
tion: 


<*  These  fishes  present  examples  of  all  the  four  great  divisions  of  the 
class.  This  pike,  (^Lucioperca  americana,)  belongs  to  those  having 
rough  scales  and  spinous  fins.  The  rays  of  the  first  dorsal,  and  the  an- 
terior ones  of  the  ventrals  and  the  anal  are  simple  and  spinous ;  the  other 
rays  are  divided  at  the  extremity,  and  ^softer.  The  scales  are  rough  and 
remarkably  serrate.  These  are  the  Ctenoids.  They  have  five  sorts  of 
fins,  viz :  the  dorsal,  caudal  and  anal,  which  are  placed  vertically  in  the 
median  line,  and  can  be  raised  or  depressed,  and  the  ventral  and  anal, 
which  are  in  pairs.  In  the  Ctenoids  the  ventrals  are  placed  immediately 
below  the  pectorals,  though  fishes  having  this  arrangement  of  fins  do  not  all 
belong  to  this  division.  There  are  but  two  families  of  Ctenoids  found  in 
fresh  water  :  the  Percoids  and  the  Cottoids ;  the  former  are  characterized 
by  having  teeth  on  the  palatal  and  intermaxillary  bones,  but  none  on  the 
mai:ilkrv.     Also  by  a  serrate  preoperculum  and  by  the  gptnes  on  ihe 
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This  trout  belongs  to  ifae  Cycloids.  In  this  division  there  are  onlj 
two  fiimilies  which  have  spinous  rays  in  their  fins,  (the  tautog  and  the 
mackerel.)      We  have  before  us  specimens  of  two  families  of  Cycloids. 

1.  SahnonidiB.  Distinguished  by  having  the  intermaxillary  and  upper 
maxillary  in  one  row,  which  seems  to  me  to  indicate  the  highest  rank 
in  the  class  of  fishes.  They  all  have  a  second  dorsal,  of  an  adipose  struo- 
tme.  The  anterior  dorsal  and  the  ventrals  are  in  the  middle  of  the  body. 
Qenos  Salmo :  characterized  by  teeth  on  every  bone  of  the  mouth  and  on 
tbe  tongue.  There  is  but  one  genus  in  the  class  of  fishes  that  has  teeth  on 
more  bones  than  the  salmon.  In  no  genus  are  the  species  more  difficult  to 
diatiogn'ish.  Sixteen  species  have  been  described  as  belonging  to  Europe, 
which  I  have  been  obliged  to  reduce  to  seven.  The  same  species  presents 
great  variety  of  appearance,  owing  to  difference  of  sex,  of  season,  food,  color 
of  the  water  in  which  they  live,  &c.  In  tlus  country  I  have  examined  two 
species,  the  brook  trout,  (S.  forUinalis,)  the  spawning  male  of  which  has 
been  improperly  separated  as  S.  erythrogaster ;  and  the  present  species,  the 
Mackinaw  trout,  S,  amethystus  of  Mitcbill.  Dekay  has  described  a  variety 
ef  this  species,  as  S.  affinu.  In  this  species  the  appendices  pyhrid  before 
spoken  of  are  very  numerous.  The  small  intestine  apses  from  the  lower 
extremity  of  the  stomach,  and  curves  only  twice  throughout  its  length.  The 
gall-bladder  is  very  large  :  the  liver  forms  one  flat  mass ;  the  ovaries  and 
kidney  extend  along  the  whole  spine.     All  this  family  spawn  in  the  autumn. 

*'(2.)  Oyprinidce.  Like  the  salmons  they  have  the  ventral  and  dorsal  fins 
in  the  middle  of  the  body,  but  no  adipose  dorsal.  Branchiostegal  rays, 
tkiee.  Upper  maxillary  forming  another  arch  behind  the  intermaxillary. 
Teeth  only  on  the  pharyngeal  bone  behind  the  gills,  at  the  entrance  of  the 
<B0ophagus.  No  pyloric  appendices.  Intestine  long  and  thin,  as  in  all  her- 
biforous  fishes.  Air-bladder  transversely  divided  into  two  lobes,  communir 
outing  by  a  tube  with  the  intestinal  canal. 

"  This  family  is  the  most  difficult  one  among  all  fishes.  As  yet  there  is 
no  ntisfactory  principle  of  classification  for  them.  I  have  studied  them  so 
attentively  that  I  can  distinguish  the  European  species  by  a  single  scale ; 
bm  this  not  from  any  definite  character,  but  rather  by  a  kind  of  instinct 
Prof.  Valenciennes,  a  most  learned  ichthyologist,  has  lately  published  a  vol- 
nae  on  this  family,  in  which  he  distinguishes  so  many  species,  and  on  such 
minute  characters,  that  I  think  it  now  almost  impossible  to  determine  the 
ipedes,  until  all  are  well  figured. 

"  Here  are  specimens  of  two  genera :  (a)  Leueiseus,  with  thin  lips  ;  only 
one  species  here,  an  undescribed  one  characterized  by  a  brownish  stripe  above 
tbe  lateral  line.  (6)  CatostomuSy  with  very  thick  lips  and  prominent  snout." 
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June  24ik. — Rather  than  wait  here  a  week  for  the  next  steamer, 
we  engaged  a  Mackinaw  boat  and  some  Canadians  to  take  us  to  the 
Sault.  These  boats  are  a  cross  between  a  dory  and  a  mud-scow, 
having  something  of  the  shape  of  the  former  and  something  of  the 
clumsiness  of  the  latter.  Our  craft  was  to  be  ready  early  in  the 
morning,  but  it  was  only  by  dmt  of  scolding  that  we  finally  got  off 
at  10  o'clock.  A  very  light  breeze  from  the  southward  made  suf- 
ficient excuse  to  our  four  lazy  oarsmen  and  lazy  skipper  for  spreading 
a  great  square  sail  and  sprit-sail,  and  lying  on  their  oard.  Unless  it 
was  dead  calm,  not  a  stroke  would  they  row. 

At  about  1  o'clock,  Mackinaw  still  plainly  visible  at  a  very  moder- 
ate distance  to  the  southward,  we  stopped  to  lunch  at  Goose  Island, 
a  narrow  ridge  of  rough,  angular  pebbles,  about  half  a  mile  long, 
covered  with  thick  bushes  and  stunted  trees,  among  which  the  prin- 
cipal were  arbor-vitae  and  various  species  of  cornus.  It  passed 
through  my  mind  whether  this  could  be  the  lie  aux  Outardes^  where 
Henry  parted  with  his  Indian  friend.  It  is  difficult  to  say  what 
bird  of  this  region  could  have  reminded  the  French  colonists  of  a 
bustard. 

Getting  off  again  we  continued  at  rather  a  better  rate  (the  wind 
being  now  fortunately  ahead)  until  twilight,  when  our  steersman 
said  it  was  time  to  look  out  for  a  camp,  and  proposed  landing  us  on 
a  little  island  near  the  western  shore  of  the  strait.  The  more  ardent 
naturalists  of  the   party,  however,  seeing  a  sand-beach,   (capital 
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Our  island  was  a  mass  of  large  irregular  stones,  about  a  quarter  of 
a  mile  long,  with  a  narrow  ridge  covered  with  long  grass  and  arbor-vi- 
taes,  m^jij  of  them  dead,  and  (particularly  on  the  west,)  hung  over 
with  pendant  lichen  (^Umed).  Here,  (after  some  trouble  from  not 
having  brought  tent-poles,  which  had  now  to  be  cut,)  we  pitched  four 
tents,  for  only  two  of  which  was  there  any  room  on  the  grass,  the 
others  looking  out  for  the  smallest  stones.  However  supper  and 
three  blazing  fires  soon  settled  all  down  into  a  comfortable  state,  and 
before  long  the  white  teifts  and  the  ghost-like  trees  with  their  hoary 
drapery  were  the  only  upiight  objects  to  reflect  the  light  of  the  fires, 
and  the  long  melancholy  notes  of  some  neighboring  loons  (a  sign  of 
bad  weather,  they  say,)  the  only  sounds  to  be  heard.  As  my  lot 
was  cast  upon  the  stones,  I  took  the  precaution  of  thatching  them 
with  some  armfuls  of  usnea,  which  with  a  couple  of  blankets  made 
an  excellent  bed. 

June  25th, — Our  island  was  only  about  thirty  miles  from  Macki- 
naw, and  so,  as  it  behoved  us,  we  were  oflF  by  half  past  four  o'clock  this 
morning,  with  the  wind  aft,  to  try  to  make  up  for  lost  time.  Our 
oonrse  lay  along  the  American  shore  of  the  strait,  amid  innumerable 
idands  and  islets,  generally  low  and  wooded  with  venerable  lichenous 
arbor-vitses.  The  shore  also  was  uniformly  low,  and  covered  with  a 
fiMPest  which  reminded  me  of  the  lower  summits  of  the  White 
Mountau^. 

We  stopped  to  breakfast  just  beyond  the  light-house  at  the  De^ 
toor,  at  the  log-house  of  some  lime-burners,  a  tavern  moreover, 
rejoicing  in  the  name  of  "the  saloon,"  where  we  experimented 
u|xm  tea  with  maple-sugar,  and  bread  of  the  place,  somewhat  like 
sweetened  plaster-of-Paris.  Drummond  Island,  interesting  from  its 
6nb,  we  were  obliged  to  pass  without  stopping. 

By  noon  the  wind  had  got  so  high  that  we  thought  prudent  to 
make  a  lee  under  a  point  on  St.  Joseph's  Island.  As  we  landed,  a 
rather  rough-looking,  unshaven  personage  in  shirtsleeves  walked  up 
and  invited  us  to  his  house,  which  was  close  at  hand.  We  found 
hie  walls  lined  with  books  ;  Shakspeare,  Scott,  Hemans,  &c., 
caa^t  my  eye  as  I  passed  near  the  shelves,  forming  a  puzzling  con- 
tnst  with  the  rude  appearance  of  the  dwelling.  A  very  few 
flwnents  sufficed  to  show  a  sinular  contrast  in  our  host  himself.     He 
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knew  Prof.  Agassiz  by  reputation,  had  read  the  reports  of  his  lectures 
in  the  newspapers,  and  evinced  a  warm  interest  in  the  objects  of  oar 
excorsion.  When  he  found  out  who  the  Professor  was,  he  produced 
a  specimen  in  spirits  of  the  rare  ga]>pike  of  Lake  Huron,  and  insisted 
upon  his  accepting  it,  and  afterwards  senfe  him  various  valuable  spec- 
imens. His  conversation,  eager  and  discursive,  running  over  Politios, 
Science  and  Literature,  was  that  of  an  intelligent  and  well-read 
man,  who  kept  up,  by  books  and  newspapers,  an  acqutdntance  with 
the  leading  topics  of  the  day,  but  seldonf  had  an  opportunity  of 
discussing  them  with  persons  similarly  interested.  He  turned  out  to 
be  an  ex-Major  in  the  British  army,  and  he  showed  us  a  portrait  of 
himself  in  full  regimentals,  remarking  with  a  smile  that  he  had  onoe 
been  noted  as  the  best-dressed  man  of  his  regiment.  Whilst  in  the 
service  he  had  travelled  over  Europe,  seen  what  was  best  worth 
seeing,  and  become  acquainted  with  the  principal  modem  languages, 
particularly  Italian,  which  he  read  here  in  the  wilderness  with  delight 
Li  company  with  a  friend  he  had  purchased  the  entire  island  of  St 
Joseph's  and  devoted  himself  to  farming,  bringing  up  his  children  to 
support  themselves  by  the  sweat  of  their  brow.  He  said  it  would  be 
time  enough  to  give  them  a  literary  or  professional  education  when 
they  manifested  a  disposition  for  it,  for  he  did  not  approve  of  the 
indiscriminate  tnuning  of  all  for  what  comparatively  few  have 
any  real  talent  for.  He  was  preparing  them,  he  said,  to  be 
American  citizens,  for  he  thought  the  Canadas  would  form  a  part 
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Passmg  the  end  of  the  island  we  saw  two  solitary  chimneys,  the 
remains  of  the  fort  that  formerly  stood  here.  Our  course  lay 
among  small  islands,  reminding  one  of  the  little  wooded  islets  of 
Lake  George,  with  a  brilliant  backgroond  of  sunset  sky.  We  noticed 
tibe  same  appea*rance  in  the  east,  spoken  of  June  22nd.  The  twilight 
continuing  late,  we  pushed  on  until  about  ten  o'clock,  when  our  men 
proposed  to  land  on  a  small  rocky  island,  but  they  being  alarmed  at 
A  discovery  (probably  imaginary)  of  snakes  among  the  rocks,  and 
we  for  our  part  not  finding  room  enough  among  the  stones  to  pitch 
A  tent,  we  continued  our  course  to  another  island  which  bears  the 
name  of  ^^  Gampement  des  matelots."  Here  it  was  voted  too  late  to 
pitch  tents,  so  we  rolled  ourselves  in  our  blankets,  some  on  shore 
and  some  in  the  boat,  taking  care  to  include  our  heads,  for  the  mus- 
quitoes  had  roused  themselves  and  were  making  active  prepan^tions 
to  receive  us. 

Jume  26tA. — The  musquitoes  of  the  night  before  must  have  been 
merely  those  who  occupied  the  spots  where  we  lay  down,  for  when  in 
the  morning,  being  awakened  by  sundry  energetic  exclamations  in 
my  neighborhood,  I  extricated  my  head  from  the  blanket  and  looked 
about  me,  my  first  impression  was  wonder,  at  the  swarms  that  sur- 
rounded the  heads  of  my  companions.  Having  fortunately  a  mus- 
quito-veil  in  my  pocket  I  was  soon  a  disinterested  spectator  of  their 
torments.  It  was  with  some  difficulty  that  the  necessary  arrange- 
ments for  embarking  (with  no  thought  of  breakfast)  were  completed, 
and  it  was  more  than 'an  hour  after  we  left  the  place  before  with  all 
oar  exertions  we  could  get  the  boat  rid  of  them. 

Soon  afterwards  it  began  to  rain.  Our  course  lay  up  the  boat-chan- 
nel, (twelve  miles  shorter  than  the  main  passage,)  over  mud-flats 
covered  with  only  a  few  feet  of  water,  the  banks  on  either  side  flat 
and  covered  with  a  monotonous  forest  which  in  one  place  was  burnt, 
and  for  miles  a  tedious  succession  of  blackened  trunks.  We  crowded 
together  in  the  middle  of  the  boat  and  covered  ourselves  as  well  as 
we  could  with  tarpaulins  and  India  rubber  cloaks,  the  importance  (^ 
which  rose  considerably  in  the  general  estimation.  This  muddy 
expanse  of  the  river  or  strait,  goes  by  the  name  of  Mud  Lake.  It 
resembles  Lake  St.  Clsdr  on  a  smaller  scale,  being  eight  or  ten  miles 
wide.  Here,  as  we  were  afterwards  told,  is  found  a  great  abundance 
and  variety  of  fishes,  and  also  the  salamander  which  the  Indians  call 
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the  ^'  walking  fish''  (^Menolranchus)^  and  which  even  to  them  is  a 
great  curiosity.  At  last  we  reached  the  Lower  Rapids,  where  with 
all  the  exertion  of  our  men  we  for  some  time  made  little  progress. 
Soon  a  cabin  or  two  made  its  appearance ;  then  we  saw  the  palisades 
of  Fort  Brady,  and  at  noon  arrived  at  the  wharf,  where  even  the 
rain  did  not  prevent  a  considerable  concourse  of  the  idle  population. 
Carts  drove  down  into  the  water  for  our  luggage,  and  at  length  our 
drenched  state  was  relieved  by  the  comfortable  accommodations  of 
the  *'  St.  Mary's  Hotel." 


CHAPTER    II. 

THE    iSAULT    TO    MIOniPIOOTIN.       J^lr  I  f  ^fiM- 1^ 

June  27th. — ^The  Sault  de  St.  Marie,  on  the  American  side,  is  a 
long  straggling  village,  extending  in  all  some  two  or  three  miles, 
if  we  reckon  from  the  outposts  of  scattered  log-huts.  The  main 
part  of  it,  however,  is  concentrated  on  a  street  running  from  the 
Fort  (which  stands  on  a  slight  eminence  over  the  river,)  about  a 
quarter  of  a  mile  aloqg  the  water,  with  some  back  lanes  leading  up 
the  gradual  slope,  rising  perhaps  half  a  mile  from  the  river.  Be- 
hind this  again  is  an  evergreen  swamp,  from  which  a  rocky  wooded 
bluff  rises  somewhat  abruptly  to  the  height  of  a  hundred  feet  or 
thereabouts. 

The  population  is  so  floatmg  in  its  character  that  it  is  difficult  to 
estimate ;  some  stated  it  at  about  three  hundred  on  the  average, 
oonsisting  of  half-breed  vojageurs,  miners  widting  for  employment, 
traders,  and  a  few  Indians.  The  chaplain  at  the  Fort,  however,  esti- 
mated the  number  of  inhabitants  on  both  sides  of  the  river  at  one 
thousand,  of  whom  the  majority  belong  to  the  American  side. 

The  most  striking  feature  of  the  place  is  the  number  of  dram- 
shops and  bowling-alleys.  Standing  in  front  of  one  of  the  hotels  I 
counted  seven  buildings  where  liquor  was  sold,  besides  the  larger 
^^  stores,"  where  this  was  only  one  article  among  others.  The 
roar  of  bowling  alleys  and  the  click  of  billiard  balls  are  heard 
from  morning  until  late  at  night.  The  whole  aspect  is  that  of  a 
western  village  on  a  fourth  of  July  afternoon.  Nobody  seems  to  be 
at  home,  but  all  out  on  a  spree,  or  going  a  fishing  or  bowling. 
There  are  no  symptoms  of  agriculture  or  manufactures ;  traders 
enough,  but  they  are  chatting  at  their  doors  or  walking  about  from 
one  shop  to  another.  The  wide  platforms  in  front  of  the  two  large 
taverns  are  occupied  by  leisurely  people,  with  their  chairs  tilted 
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back,  and  cigars  in  their  mouths.  Nobody  is  busy  but  the  bar^ 
keepers,  and  no  one  seems  to  know  what  he  is  going  to  do  next. 

The  cause,  probably,  may  be  in  part  the  facilities  for  smuggling 
brandy  from  the  Canadian  side  of  the  river,  where  it  is  cheaper  than 
on  ours.  But  the  mischief  lies  chiefly  in  the  unsettled  state  of  things, 
the  irregularity  of  employment  and  wages  of  labor.  Money  is  not 
earned  and  spent  from  day  to  day,  at  home,  but  comes  in  lumps, 
and  seasons  of  labor  are  followed  by  intervals  of  idleness.  In  short, 
the  life  of  most  of  the  inhabitants  is  essentially  that  of  sailors,  and 
brings  accordingly  the  reckless  character  and  the  vices  of  that  class. 

Something  also  is  due  to  the  admixture  of  Indian  blood,  which  has 
a  fatal  proneness  to  liquor.  Whilst  we  were  here  a  number  of  Indians 
arrived  with  the  son  of  a  chief,  from  Fort  William,  and  after  parad- 
ing about  the  town  with  an  American  flag,  speechifying  and  offering 
the  pipe  at  all  the  grog-shops  to  beg  for  liquor,  they  dispersed  and 
devoted  themselves  to  drmking  and  playing  at  bowls.  In  the  even- 
ing, two  of  us  passing  one  of  the  bowling-alleys,  saw  in  front  of  it, 
lying  on  a  heap  of  shavings,  a  dark  object  which  proved  to  be  the 
chief's  son,  extended  at  full  length,  dead  drunk,  with  several  Indians 
endeavoring  to  get  him  home.  The  only  sign  of  life  he  gave  was  a 
feeble  muttering  in  Indian,  copiously  interspersed  with  the  English 
curse  ;  another  instance  of  the  naturalization  of  John  Bull's  national 
imprecation  in  a  foreign  tongue.  It  is  said  the  Indians  have  no 
oath  in  their  own  language.     Finding  it  impossible  to  make  him 
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descent/  but  the  stream  is  much  compressed  and  moreover  very 
shallow,  whence  the  great  rapidity  of  die  current  at  this  spot.  On 
the  opposite  bank  is  a  thin,  straggling  village,  and  a  large  building 
belonging  to  the  Hudson's  Bay  Company. 

Our  explorations  of  the  neighborhood  showed  a  great  abun- 
dance of  birds  for  the  season.  Prof  Agassiz  as  usual  had 
got  all  the  fishes  of  the  neighborhood  about  him ;  among  others 
several  specimens  of  the  gar-pike  of  Lake  Huron,  dried  or  in  spirits, 
were  presented  to  him  by  the  various  coadjutors  whom  he  had 
interested  in  his  favor.  One  of  the  most  zealous  of  these  was  a  fish- 
erman whom  he  had  captivated  by  a  distinction  (at  first  stoutly  and 
confidently  combatted)  between  two  closely-resembling  species.  In 
the  evening  he  unrolled  his  blackboard  and  gave  us  the  following 
account  of  them : 

"  The  gar-pike  is  the  only  living  representative  of  a  fiamily  of  fishes 
which  were  the  only  ones  existing  daring  the  deposition  of  the  coal  and  other 
iocient  deposits.  At  present  it  occurs  only  in  the  United  States.  The  spe- 
des  of  South  Carolina  was  described  by  Linnaeus  as  Esox  osseus,  from  a 
qpeomen  sent  to  him  by  Dr.  Oarden.  But  it  is  not  an  Esox,  though  it  has 
the  peculiar  backward  dorsal  of  that  genus.  It  differs  in  the  arrangement 
cf  the  teeth,  which  in  Esox  are  seated  on  the  palatal  bones  and  the  vomer, 
Imi  in  this  genus,  Lepidosteus,  on  the  maxillary  and  all  other  bones  which 
form  the  roof  of  the  mouth.  Moreover,  the  snout  of  the  latter  is  much  longer, 
the  upper  jaw  bones  being  dirided  into  ten  or  twelve  distmct  pieces.  The 
iatermaxillary  is  a  small  bone  pierced  with  two  holes  for  the  admission  of  the 
two  anterior  projecting  teeth  of  the  lower  jaw.  In  Esox  the  scales  are 
nmnded  and  oompoeed  of  layers  of  homy  substance,  and  overlap  each  other. 
In  Lepidosteus  the  scales  are  square  and  overlap  only  very  slightly.  Each 
Male  is  composed  of  two  substances ;  first,  a  lower  layer  of  bone,  forming 
that  part  of  the  scale  which  is  covered  by  the  next ;  second,  enamel,  like  that 
of  teeth.  The  scales  are  also  hooked  together ;  a  groove  in  each,  with  a 
book  from  the  next  fitting  into  it.  Nothing  of  this  kind  occurs  in  other 
Ues  of  the  present  day.  From  these  peculiarities  I  have  named  this 
&mily  the  Ganoids.     Their  vertebr»  are  not  articulated  together  as  those 

•  Aoeording  to  Bayfield  the  total  descent  is  twenty-two  and  one-half  feet,  bat 
tkis  probablj  includes  both  the  Upper  and  Lower  Rapids,  as  the  whole  difference  of 
krd  between  Lake  Superior  and  Lake  Huron,  in  a  distance  of  forty  niiles,  is  only 
ttrty-two  Ibet— Awdbette'f  Britiih  Dom.  m  N,  Amtriea^  L,  12S. 
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of  other  fishes,  but  unite  by  a  ball-and-socket  joint,  as  in  reptiles.  The 
scales  also  resemble  in  some  particulars  those  of  the  Crocodilean  reptiles, 
which  immediately  succeeded  the  fossil  Ganoids,  during  whose  epoch  no 
reptiles  existed.  The  embryology  of  the  gar-pike,  of  which  nothing  as  yet 
is  known,  would  be  an  exceedingly  interesting  subject  of  investigation,  since 
it  is  a  general  law  that  the  embryo  of  the  animals  now  living  resembles  the 
most  ancient  representatives  of  the  same  family.  As  probably  connected 
with  the  preservation  of  this  ancient  family  of  fishes  in  this  country,  may 
be  mentioned  the  fact  that  there  was  an  extensive  continent  formed  in  North 
America  at  a  time  when  all  the  rest  of  the  earth  was  under  water.  Thus 
physical  conditions  have  been  more  unaltered  here  than  elsewhere. 

**  The  white-fish,  (  Coreganui  alhuSy)  has  all  the  characters  of  the  salmons, 
but  no  teeth.  Among  those  I  obtained  to-day,  is  a  new  species,  cha- 
racterized by  a  smaller  mouth  and  more  rounded  jaw.  To  the  same  family 
belongs  the  lake  ''  herring,"  which  is  no  herring  at  all.  This  species  has 
a  projecting  lower  jaw  and  is  undescribed.  Here  is  a  little  fish  which  on 
hasty  examination  would  seem  to  belong  to  the  salmons,  but  has  a  projects 
ing  upper  jaw,  and  teeth  on  the  intermaxillary,  the  upper  maxillary 
forming  another  arch  behind,  without  teeth.  It  has  pectinated  scales,  like 
the  perch.  It  is  a  new  genus,  allied  to  the  family  of  Characini  of 
Miiller.  Fossil  fishes  of  this  family  occur  in  great  numbers  in  the  creta- 
ceous period ;  they  are  the  first  of  the  osseous  fishes.  This  again  is  an  in- 
stance similar  to  that  of  the  Lepidosteus.  The  fish  before  us  presents  a 
curious  combination  of  the  characters  of  the  Cycloids  and  Ctenoids.  Here 
is  a  fish  belonging  to  the  CyprinidcB,  but  characterized  by  thick  lips  and  a 
projecting  upper  jaw,  whence  I  propose  to  call  it  RhinicJuhys  marmaratui. 
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the  glove  and  the  coairsleeye.     On  the  other  hand,  they  are  easily 
killed,  as  they  stick  to  their  prey  like  bull-dogs. 

t/tma  29th. — ^Among  the  birds  here,  the  most  abundant  is  the 
irfaite-throated  sparrow,  {Fringilla  penn^ylvanica^  evidently  breed- 
ing in  great  numbers  in  the  swamp,  for  from  the  top  of  nearly 
every  dead  tree  a  male  bird  of  tiiis  species  was  pouring  forth 
lu8  loud,  striking  note,  something  like  the  opening  notes  of  the 
European  nightmgale.  The  females  were  not  to  be  seen,  and  were 
doubdess  sitting.  I  found  the  nest  and  new-laid  eggs  of  the  song- 
sparrow,  but  could  not  discover  those  of  the  pennsylvanica.  In  the 
evening  the  Professor  made  the  followiiig  remarks  on  the  classifica- 
tion of  birds: 

**  Animals  have  usually  been  classed  merely  according  to  the  characters 
of  the  adult.  In  some  instances,  however,  the  importance  of  an  examina- 
tion of  the  embryonic  state  also  has  already  been  acknowledged  by  natural- 
ists. For  example,  the  barnacle,  though  in  fact  a  crustacean,  has  in  the 
•dolt  state  so  much  the  appearance  of  a  mollusk,  that  its  true  relation 
ooold  hardly  be  recognized  without  the  investigation  of  the  embryo,  which 
has  all  the  aspect  of  the  ordinary  crustaceans.  Hitherto  embryology  has 
been  applied  principally  to  the  study  of  functions  and  organs,  and  not  of 
obflsification,  but  I  think  it  of  the  highest  importance  to  the  right  under- 
standing of  the  affinities  of  all  animals. 

"  Birds  are  at  present  classed  according  to  the  form  of  the  feet  and  bill. 
They  form  a  very  distinct  group  in  the  animal  kingdom,  all  having  wings, 
naked  bills,  and  the  same  general  form  of  feet.  Yet  no  class  has  puzzled 
naturalists  more. 

"  Gh'eat  weight  has  been  given  to  the  form  of  the  toes.  In  one  great 
group,  (^Palmipedes,)  at  least  three  of  the  toes  are  united  by  a  web  (four  in  the 
pelican  and  gannet,)  throughout  their  whole  length.  In  all  other  birds  the 
toes  are  free,  though  in  some  the  upper  joints  are  united. 

"  The  form  of  the  claws  has  also  been  considered  of  great  importance.  In 
hirds  of  prey  an  agreement  in  the  form  of  the  claws  is  accompanied  by  a 
resemblance  in  the  shape  of  the  bill.  In  others,  however,  this  is  not  the  case ; 
thus  the  parrots,  with  crooked  bills,  and  the  woodpeckers  with  straight  bills, 
bive  been  united  as  climbers.  Again,  the  passerines,  classed  together  from 
the  shape  of  the  bill,  agree  very  well  in  other  respects ;  but  in  the  water- 
Krds,  species  of  very  various  characters  have  been  brought  together. 

"  Taking  all  these  things  together,  omithologbts  have  very  generally  agreed 


86 


LAKB  SUPERIOR. 


OD  four  or  five  great  diyinons,  thongb  with  some  differences.  Thus  the 
waders,  or  those  birds  having  the  tarsus  and  a  space  above  it  naked »  are 
pat  in  one  group  bj  some,  and  by  others  made  into  two.  The  arrangement 
of  the  water  birds  now  most  generally  admitted  b :  Palmipedes :  with  the 
feet  united,  except  in  one  group,  (the  grebes,  &c.)  This  division,  I  incline 
to  think,  is  made  on  an  insufficient  consideration  of  their  true  affinities. 
GraUatores:  with  three  toes  before,  and  one  behind.  The  gaUinaceout 
birds  form  a  very  natural  group,  having  the  upper  jaw  arched,  and  feet  like 
those  of  the  grallatores,  but  with  short  and  curved  claws  The  climbers  have 
two  toes  before  and  two  behind,  of  which  one  may  generally  be  moved  in 
either  direction.  Sometimes  there  is  only  a  trace  of  this  arrangement,  in  a 
closer  union  of  two  of  the  toes  with  each  other  than  with  the  rest.  The 
passerines  have  curved  claws,  or  sometimes  the  hind-claw  is  straight ;  three 
toes  before  and  one  behind.  Some  make  three  groups  of  them,  bring- 
ing together  those  with  flattened  bills,  (Insectivora ;)  those  with  conical 
bills,  (Oranivora,)  and  those  with  the  upper  mandible  much  stronger  than 
the  lower,  (Omnivora.)  Some  again  separate  from  these  the  swallows, 
pigeons,  &o. 

*'  The  toes  in  all  birds  have  the  same  number  of  joints.  The  hind  too 
always  consists  of  a  single  joint,  the  inner  toe  of  two,  the  middle  of  three, 
and  the  outer  of  four.  This  arrangement  is  important  in  distinguishing  the 
fossil  tracks  of  birds  from  those  of  other  animals,  it  being  peculiar  to  them. 

"  In  examining  birds  within  the  egg,  I  have  recently  found  some  charac- 
ters to  be  less  important  than  has  been  supposed.  Thus  the  foot  of  the 
embryo  robin  is  webbed,  like  that  of  the  adult  duck  ;  so  also  in  the  sparrow, 
swallow,  summer-yellow-bird,  and  others,  in  all  of  which  the  adult  has  divided 
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readiness  to  forward  his  plans,  ^ving  him  letters  to  the  gentlemen 
in  charge  of  the  various  posts  on  the  lake,  which  were  highly  ser- 
Tioeable  to  us. 

Dr.  C.  T.  Jackson  and  the  gentlemen  engaged  with  him  in  the 
geological  survey  of  the  copper  region  of  the  south  shore  of  Lake 
Superior,  also  arrived  to-day,  and  his  assistant,  Mr.  Foster,  gave  the 
Prof,  some  valuable  information,  particularly  concerning  Neepigon 
Bay,  which  he  had  visited. 

Mr.  McLeod,  of  the  Sault,  lent  to  the  Professor  Bayfield's  large 
map  of  the  Lake,  (which  we  had  not  been  able  to  procure,)  enriched 
with  manuscript  notes,  and  gave  him  the  results  of  various  geologi- 
cal excursions  on  the  lake. 

June  ZOth. — Rainy.  Nevertheless,  our  preparations  being  made, 
we  decided  to  start.  It  was  necessary  to  convey  our  multifarious 
luggage  to  the  upper  end  of  the  portage,  above  the  rapids,  a  distance 
of  about  two-thirds  of  a  mile.  Walking  thither  in  the  rain,  over  a 
road  made  across  the  swamp,  the  surface  of  which  is  strewed  with 
bowlders  of  various  sizes,  we  found  a  collection  of  warehouses  and  a 
few  log-cabins,  just  at  the  commencement  of  the  rapids.  Here  our 
boats  were  moored  at  a  wharf  at  the  extremity  of  which  was  a  huge 
crane  for  unloading  copper  ore.  Here  also  lay  at  anchor  several 
schooners,  and  a  propeller  that  runs  along  the  south  shore,  and 
oceafflonally  crosses  to  Fort  William. 

Our  boats  were  three  in  number ;  one  large  Mackinaw  boat  and 
two  canoes  of  about  four  fathoms'  length.  One  of  these  canoes  was 
kindly  lent  to  us  by  Prof.  James  Hall,  of  Albany,  the  other  we  hired ; 
Ae  boat  we  had  been  obliged  to  buy,  giving  eighty  dollars  for  it.  It 
proved  a  considerable  hindrance  to  speed,  being  always  behind,  ex- 
cept when  the  wind  was  aft  and  fresh.  Our  luggage,  however,  with  the 
cdlections  of  specimens  and  the  apparatus  for  collecting,  could  not  be 
carried  in  canoes  without  uncomfortably  loading  them.  From  my  own 
sobeequent  experience  I  should  say  that  what  is  called  a  '^  five-man- 
boat,"  is  the  craft  best  adapted  for  such  an  occasion  as  ours,  and 
this  opnion  was  confirmed  by  a  gentleman  at  the  Sault  who  had 
tried  tfie  experiment.  The  canoes  were  precisely  what  one  sees 
from  Mwie  to  Michigan,  birch-bark  stretched  by  two  layers  of  thin, 
flat,  wooden  ribs,  one  transverse,  the  other  longitudinal,  placed  close 
together,  with  a  strip  of  wood  round  the  gunnel,  and  the  whole 
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sewed  with  pme-roots.  It  b  said  that  after  the  materials  are  cut  (mi 
and  fitted,  two  men  to  put  them  together,  with  six  women  to  sew, 
can  make  two  seven-fathom  canoes  in  two  days.  While  on  the  lake 
tiie  canoes  are  not  usually  paddled,  but  rowed,  the  same  number  of 
men  exerting  greater  force  with  oars  than  with  paddles.  By  doub- 
ling the  number  of  men,  putting  two  on  a  seat,  more  of  course  can 
be  accomplished  with  paddles.  The  gunnel  of  a  canoe  is  too  slight 
to  allow  of  the  cutting  of  rowlocks,  or  the  insertion  of  thole-pins :  so 
a  flat  strip  firom  a  tree,  with  a  branch  projecting  at  right  angles,  is 
muled  to  the  gunnel,  and  a  loop  of  raw  hide  attached,  throu^ 
.  wMch  the  oar  is  passed. 

Our  boats  were  stowed  as  follows :  On  the  bottom  were  laid  set- 
ting-poles and  a  spare  paddle  or  two,  (to  prevent  the  inexperienced 
from  putting  their  boot-heels  through  the  birch-bark,)  and  over  these, 
in  the  after  part,  a  tent  was  folded.  This  formed  the  quarter-deck 
for  the  bourgeois^  (as  they  called  us,)  and  across  it  was  lidd  the 
bedding,  which  had  previously  been  made  up  into  bolster-like  pack- 
ages,  covered  with  buflWo-robes,  or  with  the  matting  of  the  country, 
a  very  neat  fabric  of  some  fine  reed  which  the  Indians  call  paquak. 
These  bolsters  served  for  our  seats,  and  around  them  were  disposed 
other  articles  of  a  soft  nature,  to  form  backs  or  even  pillows  to 
our  sitting  couches.  The  rest  of  the  luggage  was  skilfully  distrib- 
uted in  other  parts  of  the  canoe,  leaving  room  for  the  oarsmen 
to  sit,  on  boards   suspended   by   cords  from  the  gunnel,  and  a 
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rftdier  ander  medium  height,  bat  well  made,  particularly  the  chest  and 
neck  well-developed.  The  Indians  were  Ojibwas  (Sjfb-wah),  and  had 
the  physical  peculiarities  of  their  tribe,  viz. :  a  straighter  nose,  rather 
greater  fulness  of  the  face,  and  less  projecting  cheek-bones,  than  the 
Western  Indians.  But  I  was  most  struck  with  the  Irinh  appearance 
of  the  Canadians,  and  though  I  ascertained  that  they  had  no  Irish 
Uood  in  their  veins,  yet  the  notion  often  recurred  during  the  trip,  and 
I  found  myself  several  times  surprised  at  missing  the  brogue.  They 
were  blue-eyed,  with  flaxen  hair,  a  rather  low  and  square  head,  and 
Ingh-pitched  voice.  Thb  resemblance,  which  also  struck  others  of 
the  party,  is  interesting  as  showing  perhaps  die  persistance  of  blood 
and  race.  It  was  not  until  afterwards  that  I  was  informed  that  the 
French  of  Canada  are  Bretons  and  Normands  by  origin ;  thus  coming 
firom  that  part  of  France  in  which,  whether  as  most  remote  from  in- 
Taders,  or  from  having  been  recruited  from  the  British  Isles,  the 
Celtic  blood  b  best  preserved.  I  do  not  know  whether  the  Celtic 
features  are  so  noticeable  at  this  day  in  that  part  of  France,  but  no 
one  would  have  ever  taken  these  men  for  Frenchmen. 

Our  preparations  occupied  some  time ;  finally,  just  as  we  were 
about  to  start,  it  was  suggested  and  on  short  consultation  decided 
that  we  must  have  an  additional  canoe  ;  those  provided  proving  insuffi- 
cient to  hold  us  all  comfortably.  Two  of  the  party  accordingly 
remiuned  behind  to  attend  to  this  matter,  and  we  got  under  weigh. 

We  had  but  three  in  the  canoe  besides  the  boatmen,  which  gave 
U8  an  advantage  over  the  others,  so  that  we  immediately  took  the 
lead,  and  soon  ran  the  other  boats  out  of  sight.  The  rain  ceased,  but 
the  weather  was  still  unsettled,  and  the  wind,  strong  down  the 
rirer,  much  retarding  our  progress.  Our  men  had  a  hard  pull  of  it, 
yet  they  kept  up  an  unceasing  chatter  in  Ojibwa,  (which  sounded 
oecamonally  much  like  Platt-Deutsch,)  interspersed  with  peals  of 
laughter.  About  five  o'clock  we  reached  the  Pointe-aux-Pins,  about 
811  miles  from  the  Sault,  and  as  the  wind  had  become  very  strong, 
and  the  other  boats  were  far  behind,  we  decided  to  wait  for  them. 

The  Pmnt  is  a  mass  of  sand  and  gravel,  mingled  with  large 
stones ;  towards  the  mam  land  are  a  few  pitch-pines  and  willows ; 
the  groimd  covered  with  moss  and  low  bushes,  and  a  few  strawber- 
ries. Some  flocks  of  pigeons  were  whirling  about,  at  times  dashing 
down  to  the  groundi  and  then  riong  high  in  the  air ;  a  couple  of  these 
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wei3  shot,  as  well  as  a  young  creek-sheldrake,  QMerffus  eucuUatu9y) 
from  a  small  flock  in  a  creek  emptying  into  the  river.  On  returmng 
to  the  neighborhood  of  the  boat,  we  found  a  fire  lighted  and  prepara- 
tions making,  under  the  superintendence  of  Henry,  the  steersman,  for 
getting  a  supper  from  a  ham  and  some  flour  which  had  been  provi- 
dently stowed  in  our  canoe.  The  process  of  frymg  the  ham,  and 
roasting  the  birds  on  a  spit  stuck  in  the  ground,  was  neither  new  nor 
interesting  to  me  otherwise  than  as  conducive  to  supper.  But  the 
process  of  making  bread  with  mere  flour,  water,  salt,  and  a  frying- 
pan,  excited  my  curiosity.  Nothing  to  my  knowledge  was  put  in  to 
make  the  bread  me,  neither  had  anythmg  been  provided  by  us  for 
that  purpose,  yet  the  dough,  after  having  been  kneaded  for  a  long 
time,  pressed  down  into  the  frying-pan  and  toasted  before  the  fire, 
turned  out  excellent  bread,  perfectly  light  and  well-tasted.  By  what 
mystery  the  fermentation  was  accomplished  or  gotten  over,  I  leave 
to  the  imtiated  to  make  out.  Perhaps  the  vigorous  and  long-con. 
tinned  kneading  may  have  supplied  the  place  of  yeast ;  at  all  events, 
some  of  the  party,  whose  cooks  were  more  sparing  of  their  labor  than 
ours,  used  to  have  heavy  bread,  a  misfortune  tliat  never  befell  us. 

Shortly  before  dark  the  other  canoe  arrived,  and  we  learned  that 
the  bateau  had  been  driven  back  by  the  force  of  the  wind,  and  had 
put  in  for  the  Canada  shore. 

We  were  now  established  for  the  night.  There  was  nothing  very 
cheery  about  the  aspect  of  the  Pointe-aux-Pins ;  —  a  desolate  mass  of 
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July  l8t. — ^Early  this  morning  our  companions  in  the  bateau 
joined  us.  They  had  run  some  danger  of  swamping,  the  day  before, 
and  had  been  forced  to  put  in  on  the  Canada  side,  not  much  above  the 
Sault,  where  they  found  good  quarters  on  board  a  steamboat  that 
had  been  seized  for  smuggling  and  laid  up  in  ordinary  by  the  Cana- 
dian government.  After  breakfast  we  started  in  company  and  got 
op  to  Oros-Cap,  about  fifteen  miles,  where  we  halted,  there  being  no 
good  camping-ground  for  some  distance  beyond. 

From  the  Pointe-aux-Pins  to  the  mouth  of  the  river,  some  fpur  or 
five  miles,  the  width  of  the  stream  varies  from  one  to  two  miles. 
Here  it  enlarges  rather  suddenly,  so  that  GrosCap  and  Point-Iro- 
quois,  the  Pillars  of  Hercules  of  Lake  Superior,  as  some  one  calls  them, 
are  lUx  or  seven  miles  apart.  This  is  the  true  entrance  of  the  lake. 
The  shore  continues  low  and  marshy  for  some  distance  beyond ;  then 
the  high  land  of  the  Cape  comes  in  sight,  stretching  across  at  right 
angles  with  the  course  of  the  river,  and  soon  the  scenery  in  the  im- 
mediate neighborhood  also  assumes  the  proper  character  of  the  lake. 
I  was  struck  with  the  similarity  to  some  portions  of  our  sea-coast, 
for  instance,  in  the  neighborhood  of  Gloucester  in  Massachusetts, 
or  Cape  Elizabeth,  near  Portiand.  Rocky  points,  covered  with 
vegetation,  rising  abruptly  from  deep  water,  alternate  with  pebble 
beaches ;  back  of  this,  the  land  slopes  gradually  upward,  densely 
covered  with  white  pine,  canoe-birch  and  aspen,  to  the  foot  of 
the  cliff,  which  rises  steeply  to  the  height  of  seven  hundred  feet, 
showing  vertical  faces  of  bare  rock,  and  crowned  on  the  top  with 
evergreens. 

We  encamped  early  in  the  day  in  a  narrow  cove,  formed  by  a 
p<»nt  of  low  rocks,  running  almost  parallel  to  the  shore.  Here 
we  encamped  among  large  aspens,  and  thickets  of  the  beautiful 
white-flowering  raspberry  of  the  lakes,  (^Eubus  Nutkantis.^  Our 
friends  joined  us  from  the  Sault  with  a  large  seven-fathom  canoe 
palling  three   oars,  which  was  christened  the  "  Dancing  Feather." 

AStdT  dinner,  two  of  us  set  off  for  the  top  of  the  cliff.  The  slope 
forming  the  border  of  the  lake  in  this  spot  seems  to  be  merely  the 
iiiri$  fiedlen  from  the  face  of  the  cliff,  which  rises  so  abruptly  that 
we  were  obliged  to  skirt  along  its  base  for  some  distance  before  we 
feond  a  practicable  ascent  in  a  gully  in  tiie  face  of  the  rock,  and  here 


42 


LAKB  8UPBRI0B. 


even  only  by  help  of  the  trees.  Climbing  along  the  ledges  and  from 
one  trunk  to  another,  we  at  length  reached  the  top,  a  mass  of  rock, 
intermingled  with  spruce  trees.  The  wind  blew  fresh  and  we  were 
in  hopes  to  be  free  from  the  flies  and  musquitoes,  which  were  rather 
troublesome  below.  ,  The  result  showed  that  we  had  reasoned  cor- 
rectly as  to  the  musquitoes,  but  not  at  all  as  to  the  flies,  who,  as  we 
now  learned  for  the  first  time,  by  actual  experience,  affect  high  and 
dry  places.  They  surrounded  us  m  such  swarms  that  it  was  impos- 
sible to  remiun  quiet  for  a  moment  ;  brushing  them  away  with 
branches  was  of  no  use,  and  even  a  musquito  veil  proved  no 
protection.  The  meshes  bemg  rather  larger  than  their  bodies, 
they  alighted  for  a  moment  upon  it,  and  then  deliberately  walked 
through.  When  the  wind  blew  very  hard  they  would  make  a  lee  for 
an  instant,  and  then  reappear  in  clouds.  On  arriving  at  the  camp, 
we  were  speckled  with  blood,  particularly  about  the  forehead  and 
back  of  the  ears.  Our  faces  looked  as  if  charges  of  dust  shot  had 
been  fired  into  them,  each  sting  leaving  a  bloody  spot. 

It  was  discovered  this  evening  that  some  things  had  been  left  be- 
hind, and  our  short  experience  had  already  taught  the  need  6f  sgme 
ojliQrs,  so  two  of  the  party  volunteered  to  go  back  in  a  light  canoe 
to  letch  them  from  the  Sault. 

"^  JiAy  2d. — ^It  was  thick  and  rjdny  to-day,  so  we  did  not  leave  our 
camp.  In  our  immediate  neighborhood  were  several  lodges  of  In- 
dians ;  ^'  genM  du  LaCy^  as  our  men  called  them,  from  whom  we 
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Tlu8  arrangement  is  indeed  on  many  accounts  an  advisable  one. 
Otherwise  there  is  a  great'  deal  of  squabbling  among  the  men,  for 
each  is  willing  to  look  out  for  his  own  canoe  and  bourgeois^  but  not 
for  the  rest,  and  they  try  to  shift  the  labor  from  one  to  the  other. 
Bxccpt  that' we  usually  encamped  in  the  same  neighborhood  at  night, 
and  were  sometimes  within  hail  of  each  other  during  the  day,  we 
might  henceforward  be  considered  as  four  separate  parties. 

In  our  canoe  everything  settled  down  after  this  into  a  very 
methodical  routine,  which  I  may  as  well  describe  here.  We  were 
provided  in  all  respects  with  an  independent  equipment,  embrac- 
ing provifflons  for  a  day  or  two,  viz.,  salt  pork,  ham,  potatoes,  peas, 
beans,  flour,  hard  bread,  rice,  sugar,  butter,  coffee,  tea,  pickles  and 
condiments.  When  we  landed  in  the  evening,  as  soon  as  the  canoe 
was  unladen  and  hauled  up,  two  of  the  men  proceeded  to  pitch  the  tent, 
while  the  other  collected  wood,  made  a  fire,  put  on  the  tearketde,  and 
brou^t  up  the  mess-chest,  which  contsdned  tin  plates,  knives  and 
forks,  &c.,  and  also  in  bottles  and  tin  cases  those  of  our  stores  that 
would  be  injured  by  moisture.  Then  they  devoted  themselves  to 
preparhig  supper.  One  kneaded  dough  in  a  large  tin  pan ;  another 
firied  or  roasted  the  fish,  if  we  had  any,  or  the  pork  or  ham^  if  fi^ 
was  wanting.  A  large  camp-kettle,  suspended  by  a  withe  from  a 
tripod  of  sticks,  over  the  fire,  contained  a  piece  of  pork,  and  dumpn 
lings,  which  the  men  preferred  for  themselves,  or  occasionally  a  rice 
padding  for  us.  When  all  was  ready,  an  Indiarrubber  cloth  (which 
served  to  protect  the  luggage,  and«  on  occasion  for  a  sul,)  was 
spread  on  the  ground,  and  the  dishes  arrayed  upon  it.  Around 
this  we  reclined  in  the  classical  fashion,  and  Henry  stood  by  to  serve 
ooflfee  and  fetch  anything  that  might  be  wanted.  As  to  provisions, 
if  I  were  consulted  about  the  outfit  of  such  a  party  as  ours,  I  should 
recommend  a  full  supply  of  rice  and  sugar.  Maple  sugar  (which 
can  usually  be  had  in  these  regions,)  is  as  good  as  any,  for  one's  taste 
becomes  unsophisticated  in  the  woods ;  the  rice,  I  may  observe,  must 
be  boiled  in  a  bag,  and  not  loose  in  the  camp-ketUe,  as  the  Professor's 
man  did  it  one  day,  when  it  came  out  in  the  shape  of  mutton  broth 
without  the  mutton.  Salt  pork  is  very  well  where  one  goes  a-foot, 
or  paddles  his  own  canoe,  but  in  a  life  of  so  little  exertion  as  ours, 
the  system  cannot  dispose  of  so  much  carbon,  and  rejects  it  accord- 
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ingly.  For  the  same  reason,  perhaps,  I  found  that  I  not  only  did 
not  miss  the  milk  in  the  coffee,  but  could  not  drink  it  when  it  was 
sent  to  us  at  the  trading  posts.  Potatoes  would  no  doubt  be  a  good 
thing,  but  our  men  did  not  know  how  to  cook  them.  Before  we 
started,  the  question  being  raised  as  to  the  relative  quantities  of  tea 
and  coffee  to  be  bought,  the  most  thought  they  should  drink  very 
little  coffee,  but  depend  upon  tea.  On  the  contrary,  however,  I 
believe  there  was  hardly  a  cup  of  tea  drank  on  our  whole  tour,  (ex- 
cept by  the  men,)  when  coffee  could  be  had.  The  truth  is,  that  tea 
is  very  refreshing  after  a  hard  day's  work,  and  it  was  prized  accord- 
ingly by  the  men,  but  we  did  not  take  exercise  enough  to  care  for  it. 
After  we  had  done  our  meal,  the  men  took  theirs.  At  dark 
Henry  brought  us  a  candle,  and  then  he  and  the  other  men  turned 
in,  all  lying  close  together,  sometimes  entirely  in  the  open  air, 
sometimes  with  their  heads  under  the  canoe,  or  if  it  rained  they 
made  a  kind  of  tent  with  the  Indiarrubber  cloth.  They  had  each  a 
very  comfortable  supply  of  blankets,  &c.,  and  somewhat  to  my  sur- 
prise each  was  provided  with  a  pillow.  Our  own  bedding  consisted, 
in  my  case,  for  instance,  of  a  buffiedo  robe  by  way  of  mattress,  and  two 
very  heavy  Mackinaw  blankets,  which  I  had  brought  from  Boston, 
as  they  are  dearer  and  of  inferior  quality  at  the  Sault.  Others  had 
the  same,  or  an  equivalent.  I  have  heard  of  travellers  who  brought 
blow-up  mattresses  of  Indiarrubber,  and  if  these  things  are  managea- 
ble, I  should  recommend  their  being  taken,  as  we  were  often  incon- 
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puff  or  two  he  would  pass  it  to  the  next,  and  when  each  had  had  his 
torn,  it  was  pat  away  and  they  took  to  their  oars  again. 

While  detained  m  our  tent  by  the  rain  to4ay,  we  employed 
ounelyes  in  manufacturing  a  musquito  net  out  of  some  muslin  we  had 
im>ii^t  for  the  purpose.  This  being  provided  with  cords,  was 
itreiched  at  ni^t  from  one  tent-pole  to  the  other,  (the  tents  being 
ioof-€haped,  with  flat  gables  and  a  tent-pole  at  each  end,)  and  pegged 
down  to  the  ground  at  the  sides,  thus  forming  a  tent  within  the  tent ; 
an  arrangement  quite  essential  to  a  comfortable  night's  rest  in  these 
re^ns. 

The  pcnnt  forming  the  breakwater  of  our  harbor,  and  to  which' 
the  bateau  was  moored,  presented  the  first  example  we  had  seen 
of  drift  scratches  and  grooves.  Some  of  the  grooves  were  several 
fiMtin  length,  the  surface  a  curve  of  eighteen  inches  radius,  and  as 
mooth  and  even  as  if  cut  with  a  gouge.  These  marks  were  almost 
entirely  confined  to  the  inner  side  of  the  point,  where  some  of  the 
•cratches  could  be  traced  as  far  below  the  surface  of  the  water  as  we 
oould  distinctly  see,  that  is,  some  five  or  six  feet ;  the  lake  side  pre- 
sented rough  points  of  rock,  occasioned,  as  Prof.  A.  expluned,  by  the 
decomposition  of  the  surface  on  that  side,  from  its  greater  exposure 
to  the  wind  and  waves.  In  the  afternoon,  the  riun  having  ceased, 
we  assembled  to  hear  the  Professor's  remarks  on  the  specimens  of 
various  rocks  collected  in  the  neighborhood. 

"  Geol(^,"  be  said,  "  investigates  the  great  masses  of  the  rocks ;  mineral- 
ogj  the  forms  and  oomposition  of  their  materials.  Geologists  are  apt  to  neglect 
the  study  of  mineralogy,  and  thus  to,  overlook  the  differences,  in  different 
eountries,  of  rocks  bearing  the  same  name. 

*'  If  geology  had  been  studied  first  io  this  country,  the  text-books  of  the 
MMQoe  would  read  very  differently.  For  example,  there  is  no  rock  in  this 
npoa  answering  the  description  of  true  granite.  We  have  granitic  rocks 
•nongfa,  bat  none  of  an  amorphic  structure.  All  are  more  or  less  stratified. 
At  the  beginning  of  the  century,  each  of  the  two  great  schools  in  geology 
Maintained  that  all  rocks  had  but  one  origin,  disagreeing,  however,  as  to 
what  this  origin  was.  The  reason  was,  each  had  examined  only  the  rocks 
in  its  neighborhood.  About  Edinburgh  the  rocks  are  trap ;  Hatton,  there- 
fore, referred  everything  to  the  action  of  fire.  Near  Freiberg  there  is 
intbbg  but  sedimentary  rock ;  Werner,  therefore,  would  admit  no  inflaenoe 
bil  thai  of  water. 
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«  Piatonio,  that  is,  they  manifest  the 
KOMiLvi.  rtfui.  Utl»a«if  wniiiimfwry  or  aqaeous  rock  found  here  is  sand- 
— rttt,  -oii^^^ui  niiwfa  ii^  uttctirtMii,  as  no  fossils  have  as  yet  been  found  in 
w  *  I'tvttiWi^l  i^  btionff  to  tfatt  Potsdam  sandstone.  It  passes  frequently 
-xMi  ^^i4iM  -oiii  quitfiittiift  nwk.  If  quartz  were  broken  up,  mixed  with  clay 
tuii  UuM»  uki  54ibjdt»i«J  to  thd  action  of  heat,  the  forms  of  metamorphio 
rv^^k;:^  wMoU  b^  pcudiftMd  which  we  see  here.  Some  varieties,  however,  are 
^uiUt  '^HMuIiar,  afi»  6cir  instance,  a  red  felspar  porphyry,  with  numerous 
:!^|j!^Sk;kfi^  oi  dack  epidot." 

rh«  oauo^  from  tho  Sault  arrived  this  afternoon. 

J*M^  -yuL — Th«  air  w^  very  chilly  this  mommg,  when  at  about 
httiU  p<i^  tivt»  oar  ciuioe^  issued  from  the  little  cove  into  the  open 
l)ik^«  Bub  the  prospect  before  us  was  suflBcient  to  divert  our 
Uwujihts  from  auy  discomfort.  On  our  right  was  the  deep  bight 
v>f  Goulaia  Bay,  terminated  by  Goulius  Point,  a  high  promontory 
at"  dm  character  of  Gros  Cap.  Directly  ahead  rose  the  fine  head- 
liHivl  ol*  Mamainse,  (^^  little  sturgeonj^^^  distant  about  thirty  miles. 
W<^  were  yet  in  the  shadow  of  Gros-Cap,  and  all  the  shore  in  sight 
iii^Niucd  to  have  the  same  mountainous  character.  Ridge  over  ridge, 
vlWuuv't  ^t  last  only  by  the  cutting  line  against  the  sky,  it  had  the 
tVvvvbiu  liud  play  of  outline,  which,  rather  than  size,  distinguishes  a 
Uiv^uUuu  from  a  hill.  So  different  was  the  scene  from  anything 
vHA  ih\^  Luwor  Lakod^  that  although  I  knew  in  general  that  the  shore 
v4'  UUco  Supovioi*  was  much  bolder  and  more  rocky  than  that  of  the 
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trees,  like  all  those  in  this  part  of  the  lake.  Several  loons  flew  by 
toKlay,  and  vrhenever  one  appeared,  the  men  all  began  to  shout  '^  oory^ 
o<yry^^  which  seems  to  be  the  Indian  'i  hurrah,"*  whereupon  the  bird 
would  usually  fly  in  circles  round  the  boat.  This  was  regularly 
repeated  whenever  a  loon  came  in  sight ;  the  experiment  was  tried 
on  gulls  and  sheldrake,  but  not  with  the  same  success. 

The  sun  and  wind  rose  together,  so  that  by  eleven  o'clock  it  was 
very  warm,  and  at  the  same  time  so  windy  that  we  were  obliged 
to  make  for  Maple  Island,  a  low,  sandy  island,  densely  covered 
with  trees.  On  the  lake  side  the  trees  were  covered  with  long 
lichens,  ( TJwnea^  and  presented  a  weather-beaten  aspect,  much  in 
contrast  with  the  side  towards  the  land.  The  shore  here  was  evidently 
wearing  away,  and  the  roots  of  many  of  the  trees  were  exposed. 
The  beach  was  covered  with  large  fragments  of  red  porphyry,  and 
slabs  of  dark  red  sandstone,  often  ripple-marked. 

When  the  bateau  arrived  we  found  they  had  caught  some  fine 
trout  on  their  way  hither.  This  excited  the  emulation  of  the  other 
boats,  and  hooks,  &;c.,were  forthwith  prepared.  The  tackle  consists 
of  small  cod-line,  with  a  hook  (or  often  two,)  with  a  large  sinker  of 
lead  melted  round  it.  The  bidt  is  a  piece  of  pork,  or  better,  a 
trout's  stomach,  drawn  over  the  hook  and  tied  at  the  shank.  A 
ttmple  plate  of  brass,  with  a  couple  of  hooks  on  the  lower  edge,  is 
sud  to  be  very  effective  without  any  other  bait,  and  I  have  heard 
of  a  pewter  spoon  being  used  with  success.  This  is  allowed  to 
tndl  a  doasen  fathoms  astern  of  the  canoe,  and  kept  in  constant 
motion  by  jerking  the  line.  After  the  first  excitement,  as  the  fish 
did  not  bite  oftener  than  half  a  dozen  times  a  day,  and  sometimes 
not  at  all,  the  lines  were  handed  over  to  the  steersmen,  who  made 
them  fast  round  their  paddles,  and  thus  kept  up  the  requisite  motion 
without  any  trouble.  The  fish  we  caught  were  the  lake  trout, 
(^Salmo  amethystuSj')  and  Siscowet,  (^ScUmo  Siscowet  Ag.^  see  Plate 
I.) ;  their  average  weight  five  or  six  pounds.  The  latter  fish  is 
10  exceedingly  fat  that  we  found  it  uneatable.  It  is  said  to  be 
much  improved  by  pickling.  White-fish  and  lake-herring  are  taken 
only  in  nets,  and  the  other  fishes  only  in  the  streams.  The  wind 
did  not  allow  us  to  get  off  to-day. 

•8m  Kip*8  Ewly  Jesoit  MiMions,  pp.  60,  140. 
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July  4tA. — ^Thermometer  one  would  guess  about  40''  Fah.  this  mom- 
ing.  Goulais  Point  is  separated  from  Mamidnse  by  Batcheewauung 
Bay,  by  far  the  most  considerable  inlet  on  the  E.  and  N.  E.  part  of 
the  lake,  (being  about  ten  miles  deep,  by  five  across  the  mouth,) 
unless  we  count  as  such  Michipicotin  Harbor,  which  is  rather  the 
conmiencement  of  a  new  direction  of  the  shore,  than  an  indentation 
in  it.  The  general  outlines  of  the  lak^  are  simple,  and  though  cut 
into  innumerable  narrow  coves,  yet  bays  of  any  considerable  mxe 
are  rare. 

Not  long  after  starting  we  encountered  several  canoes  of  Indians, 
(jgtfM  du  Lcujj')  on  their  way  to  the  Manitoulin,  to  receive  their 
annual  ^^  present^'  from  the  British  Government.  Among  them  was 
a  chief,  who  stood  up  and  addressed  our  men  in  his  own  tongue, 
which,  as  we  were  informed  by  Henry,  was  a  separate  dialect  of  the 
Ojibwa,  but  intelligible  enough  to  them.  In  an  unwritten  language, 
dialects  soon  spring  up.  A  lifetime,  the  men  said,  was  sufficient  to 
make  a  noticeable  change  in  their  language,  though  where  large 
numbers  are  collected  together  and  any  kind  of  schooling  exists,  the 
bibles  and  catechisms  must  do  much  to  arrest  the  process.  We 
stopped  for  breakfast  at  ten  o'clock,  at  a  point  under  Mamainse, 
much  resembling  Maple  Island  in  its  general  features.  Charred  logp 
and  beds  of  matted  leaves  on  the  beach,  showed  it  had  been  recendy 
visited. 

From  Mamainse  onward  the  character  of  the  shore  changes.    In- 
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as  we  went,  is  contmaooslj  covered  with  forest.  The  trees  continued 
the  same,  except  that  the  white  pines  and  maples  had  disappetured. 
The  number  of  species, is  small ;  black  and  white  spruce,  balsam  fir, 
canoe  birch  and  aspen,  with  arbor  vitse  in  the  moist  places,  and  here 
and  there  a  few  larches  and  red  pines,  with  an  occasional  yellow 
birch ;  the  spruces  prevailing  on  the  high  land,  and  the  birch  and 
aspen  near  tiie  water,  yet  everywhere  a  certam  proportion  of  each. 
From  the  great  similarity  of  the  evergreens  on  the  one  hand,  and  the 
white-stemmed  aspens  and  birches  on  the  other,  at  the  distance  of  a 
couple  of  hundred  yards  the  forest  seemed  to  be  composed  of  only 
two  kinds  of  trees.  The  trees  are  not  large,  usually  not  exceeding 
thirty  or  forty  feet  in  height.  Yet  the  whole  effect  is  rich  and 
picturesque.  Here,  as  in  all  the  features  of  the  lake,  the  im- 
presnon  is  a  grand  uniformity,  never  monotonous,  but  expressive  of 
its  unique  character. 

The  resemblance  to  the  sea-shore  often  recurred  to  my  mind.  Ac- 
cording to  Dr.  Leconte,  several  insects  found  here  are  identical 
with  species  belonging  to  the  sea-shore,  and  others  corresponding  or 
similar.  The  beach-pea,  Lathyrus  marittmuSy  and  Polygonum 
fnaritimumy  both  of  them  sea-shore  plants,  are  abundant  in  this 
nei^borhood ;  the  former,  indeed,  throughout  the  north  shore  of  the 
lake. 

Althou^  so  cold  this  morning,  yet  by  noon  the  heat  was  intense. 
The  weatiier,  inde^,  during  the  whole  time  we  were  on  the  lake, 
was  such  as  we  sometimes  have  in  Massachusetts  in  September; 
cool  morning  and  night,  and  warm  in  the  nuddle  of  the  day.  The 
son  has  great  power,  and  blisters  the  hands  and  face  unless  well 
guarded,  but  the  air  is  cooled  by  the  vast  expanse  of  water, 
(which  contains  ice  during  the  largest  part  of  the  year,  and  even 
on  the  surface  is  rarely  above  40''  Fah.  at  any  season,)  so  that  it 
was  never  warm  in  the  shade,  or  when  the  sun  was  below  the  hori- 
lon.  We  in  our  canoe  being  induced  to  land  by  a  white  pebble 
beach  which  at  a  very  short  distance  had  the  appearance  of  sand, 
and  thus  promised  an  entomological  harvest,  indemnified  ourselves 
bj  a  bath  in  the  icy,  crystal  water.  Here  was  another  resemblance 
to  the  sea ;  we  could  dive  from  the  rocks  into  thirty  feet  of  water, 
which,  moreover,  was  of  about  the  ordinary  temperature  of  the 


SUFSRIOB. 


oiiift  al  ^aiiSDt.  Abore  flie  beach  and  parallel  to  it  was  a  terrace 
of  6Md  about  fifteen  or  eighteen  feet  in  height.  Others  of  the  same 
kMii  bill  of  varioiis  bfdi^tB  we  traced  during  the  day,  sometimes 
oaij  by  the  tMrraoiBg  of  the  forest  on  the  different  levels. 

The  oUS^  which  roee  a  few  hundred  yards  from  the  beach,  was 
otoven  to  tiie  base,  presenting  a  wide  chasm  of  bare,  splintered 
Mek;  aeveral  hundred  feet  deep,  nearly  parallel  to  the  shore.  The 
inrrounding  woods  had  been  burnt,  leaving  the  black  stems,  some 
tteiiding  and  scMne  lying  crossed  at  various  angles,  like  jack-straws. 
Hm  ground  was  already  covered  with  the  fire-weed,  (^Epilohium 
mi0uiU^'oliumj)  striving  to  conceal  the  ruin  with  its  showy  blossoms. 
BUok  flies  very  numerous  and  troublesome.  They  appear  to  have 
%  fondness  for  the  burnt  woods,  in  which  we  always  found  them 
abundant. 

In  the  course  of  the  day  we  passed  a  deserted  mining  'location," 
narked  by  ruinous  log-huts ;  and  in  another  place  we  saw  on  the 
vooks  the  wreck  of  one  of  their  bateaux.  At  about  five  o'clock 
we  came  in  together  at  the  Pomte-aux-Mines,  or  Mic^^Bay,  as  they 
oall  it  now.  This  establishment  belongs  to  the  Quebec  Mining  Com- 
|Miy,  who  have  already  oonunenced  operations  here.  It  is  a  deep 
OOYO,  protected  on  either  ^de  by  ranges  of  rocks,  with  a  broad  beach 
at  tho  bottom,  and  above  this  a  steep  bank,  on  which,  at  the  height 
gf  thirty  or  forty  feet  above  the  water,  stands  the  very  neat  wooden 
ooktago  of  Oapt.  Matthews,  the  superintendent',  and  about  it  the 
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the  correctness  of  the  glacial  theory.  Its  surface  was  a  conple  of 
hondred  yards  in  extent,  sloping  regularly  north  to  the  water's  edge. 
The  whole  was  polished  and  scratched,  except  where  difdntegrated. 
Hie  scratches  had  two  directions,  the  prevaiUng  one  north  lO"*  to  80^ 
west,  the  other  north,  55"^  west.  The  scratches  on  the  outer  or  lake 
side  seemed  to  have  a  rather  more  westerly  direction  than  the  rest. 
Crreat  numbers  of  these  stri»  could  be  traced  below  the  water's  edge, 
firom  which  they  ascended  in  some  places  at  an  angle  of  SO"*  with 
the  surface,  showing,  as  the  Professor  remarked,  that  they  could  not 
have  been  produced  by  a  floating  body.  The  rock  is  granitic,  with 
an  astonishing  number  of  veins  and  injections  of  epidotic  felspar, 
granite,  and  trap,  often  crossing  each  other  so  as  to  form  a  compli- 
cated net-work.  Wherever  exposed,  it  was  ground  down  to  an  even 
surface. 

The  day  was  calm  and  very  warm.  About  noon  we  stopped  at 
Montreal  River,  (one  of  several  of  this  name  on  the  lake.)  This 
river,  forty  yards  wide  at  the  mouth,  empties  through  a  kind  of 
delta,  partly  overgrown  with  large  trees.  The  water  is  deep  and 
clear,  but  of  a  rich  umber  color,  such  as  we  often  see  in  the  small 
streams  in  New  England.  This  i^  the  case  with  all  the  rivers  we 
met  with  on  the  lake ;  the  color  was  there  attributed  to  the  presence 
of  pitch,  an  explanation  the  Prof,  thought  likely  to  be  correct.  At 
its  entrance  into  the  lake  is  a  broad  beach,  which  on  the  south  forms 
a  point  somewhat  jutting  across  the  mouth. 

On  the  northern  side,  at  a  short  distance  from  the  water,  the  beach, 
which  was  of  small  pebbles,  had  a  slope  of  30""  tiiat  is,  nearly  as 
steep  as  it  could  stand.  We  firequentiy  met  with  such  steep  beaches, 
often  of  a  considerable  height.  Outside  there  is  a  bar  which  extends 
entirely  across,  vox-  feet  below  the  surface.  The  stream  issues  from 
the  hills  through  a  chasm  sixty  or  eighty  fidet  deep  and  a  few  yards 
wide,  with  straight  walls  of  rock,  somewhat  overhan^ng  on  one  side. 
From  this  gorge  the  river  issues  with  great  force.  Higher  up  there 
was  a  cascade  some  forty  feet  in  height,  fedling  from  a  dark,  stiU 
lakelet,  and  above  this  again  a  succession  of  rapids.  This  is  the 
general  manner  in  which  the  streams  on  this  Aie  of  the  lake  make 
tiheir  way  down  from  the  table-land  tiirough  the  barrier  of  rock.  On 
the  ddta  bebw  were  several  of  the  largest  red  pines  (F.  ruinoMa^ 
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I  ever  saw.  I  regret  that  I  did  not  take*  the  2^*^!  of  one  of  them, 
which  must  have  been  five  feet  in  diameter.  But  the  black  flies  and 
mnsq^oitoes  were  so  annoying  as  to  absorb  much  of  one's  attention ; 
the  onlj  refuge  was  the  beach,  where  we  had  made  fires  to  drive 
them  off.  The  heat  of  the  day  made  a  bath  very  agreeable  ;  we 
found  the  current  of  the  river  at  the  mouth  so  strong  as  to  make 
some  difficulty  in  swimming  even  this  short  distance  across. 

One  of  the  men  killed  here  a  squirrel  of  the  kind  that  takes  the 
place  of  our  '^  Chipmunk"  in  these  regions,  the  Tamias  quadrivittatug. 
It  resembles  our  ammal,  except  that  it  is  a  little  smaller,  has  a  longer 
tail,  and  four  black  stripes  instead  of  three,  on  its  back.  We  found 
it  afterwards  much  more  abundant  than  any  other  species,  particu- 
larly on  hill-sides  among  broken  rocks,  attracting  the  attention  by  its 
loud,  peculiar  cry. 

On  the  bank  was  the  skeleton  of  an  Indian  lodge,  and  a  well-worn 
trail  ran  up  along  the  stream.  The  Indians  here  as  everywhere  love 
the  neighborhood  of  rivers,  where  we  always  found  traces  of  their 
camps.  As  we  left  the  river  we  saw  some  of  their  handiwork  on  a 
rock  over  the  beach.  It  was  the  picture  of  a  schooner  under  sail, 
scratched  out  from  the  black  lichens  so  as  to  show  the  lighter  surfiice 
of  the  rock. 

The  Professor  pointed  out  here  the  difference  of  water  action  firom 
that  of  ice.  The  former,  he  said,  leaves  the  harder  parts  prominent, 
although  the  whole  is  smoothed,  as  was  the  case  in  tiiis  instance,  bat 
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this  time  tho  wekther  being  so  calm,  they  ventured  on  a  coarse  which 
broaght  ns  at  one  time  aboat  two  miles  from  the  shore.  Their  cau- 
tion seemed  to  some  of  ns,  accustomed  to  a  bolder  style  of  navigation, 
somewhat  ^exaggerated.  But  if  the  rocky  character  of  the  shore, 
the  suddenness  with  which  both  wind  and  sea  rise  here,  and  the 
frailness  of  the  vessels  be  taken  into  consideration,  perhaps  it  is  not 
80  unnecessary  as  it  would  seem  at  first.  Moreover  it  is  to  be  re- 
membered that  although  a  swim  of  a  mile  might  under  ordinary 
circumstances  be  no  very  desperate  undertaking,  yet  in  this  icy 
water,  a  person  swamped  at  that  distance  from  the  shore  would  in 
all  probability  be  disabled  long  before  reaching  it.  And  even  if 
the  shore  were  reached,  the  prospect  of  having  to  make  one's  way 
on  foot  through  this  rugged,  gameless,  fly-possessed  region  to  the 
nearest  trading-post  or  mining  location,  would  be  dismal  in  the  ex- 
treme. Deprived  of  salt  pork  and  biscuit,  one's  subsistence  would 
depend  on  the  chance  of  snaring  a  hare  or  two,  with  tripe  de  roche 
as  the  sole  alternative. 

As  we  pushed  out  into  the  bay  a  weathei^beaten  veteran  in  the 
Professor's  boat  struck  up  a  song,  the  others  in  the  canoe  and  those 
of  the  "  Dancing  Feather  "  joining  in  the  chorus  and  repeating  each 
verse  as  he  got  through  with  it.  Their  singing  had  nothing  very 
artistic  about  it,  being  in  fact  only  a  kind  of  modified  recital,  in 
a  quavering  and  rather  monotonous  voice,  coming,  with  little  modula- 
tkm,  from  the  mouth  only,  but  they  kept  time  well,  and  it  had  a 
heartiness  and  spirit  that  rendered  it  agreeable.  Their  songs 
were  all  French ;  according  to  the  Professor,  the  wanton  chansons 
of  the  ancien  rigime^  which  the  ancestors  of  these  men  had  no 
doubt  heard  sung  by  gay  young  ofiicers,  in  remembrance  of  distant 
beloved  Paris.  A  strange  contrast,  as  he  said,  between  these  produc- 
tions of  the  hot-bed  civilization  of  a  splendid  and  luxurious  court,  and 
the  wilderness  where  alone  they  now  survive !  The  tunes,  I  fancy, 
are  indigenous ;  at  least,  their  singing  had  a  certain  ndiveU  and  some- 
times sadness  about  it  quite  at  variance  with  the  words.  Neither 
the  Canadians  of  the  bateau,  nor  the  Indians  (of  whom  we  had  one, 
witb  a  couple  of  half  breeds  in  whom  the  Indian  blood  decidedly  pre- 
donunalDd,  in  our  canoe)  joined  at  all  in  the  anging,  either  now  or 
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ingly.  For  the  same  reason,  perhaps,  I  found  that  I  not  only  did 
not  miss  the  milk  in  the  coffee,  but  could  not  drink  it  when  it  was 
sent  to  us  at  the  trading  posts.  Potatoes  would  no  doubt  be  a  good 
thing,  but  our  men  did  not  know  how  to  cook  them.  Before  we 
started,  the  question  being  rsused  as  to  the  relative  quantities  of  tea 
and  coffee  to  be  bought,  the  most  thought  thej  should  drink  very 
little  coffee,  but  depend  upon  tea.  On  the  contrary,  however,  I 
believe  there  was  hardly  a  cup  of  tea  drank  on  our  whole  tour,  (ex- 
cept by  the  men,)  when  coffee  could  be  had.  The  truth  is,  that  tea 
b  very  refreshing  after  a  hard  day's  work,  and  it  was  prized  accord- 
in^y  by  the  men,  but  we  did  not  take  exercise  enough  to  care  for  it. 
After  we  had  done  our  meal,  the  men  took  theirs.  At  dark 
Henry  brought  us  a  candle,  and  then  he  and  the  other  men  turned 
in,  all  lying  close  together,  sometimes  entirely  in  the  open  air, 
sometimes  with  their  heads  under  the  canoe,  or  if  it  rained  they 
made  a  kind  of  tent  with  the  Indiarrubber  cloth.  They  had  each  a 
very  comfortable  supply  of  blankets,  &c.,  and  somewhat  to  my  sur- 
prise each  was  provided  with  a  pillow.  Our  own  bedding  consisted, 
in  my  case,  for  instance,  of  a  buffido  robe  by  way  of  mattress,  and  two 
very  heavy  Mackinaw  blankets,  which  I  had  brought  from  Boston, 
as  they  are  dearer  and  of  inferior  quality  at  the  Sault.  Others  had 
the  same,  or  an  equivalent.  I  have  heard  of  travellers  who  brought 
blow-up  mattresses  of  Indiarrubber,  and  if  these  things  are  managea- 
ble, I  should  recommend  their  being  taken,  as  we  were  oflen  incon- 
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puff  or  two  he  would  pass  it  to  the  next,  and  when  each  had  had  his 
turn,  it  was  put  away  and  they  took  to  their  oars  again. 

While  detained  m  our  tent  by  the  rain  to^ay,  we  employed 
ourselves  in  manufacturing  a  musquito  net  out  of  some  muslin  we  had 
brought  for  the  purpose.  This  being  provided  with  cords,  was 
stretched  at  ni^t  from  one  tent-pole  to  the  other,  (the  tents  being 
roof-shaped,  with  flat  gables  and  a  tent-pole  at  each  end,)  and  pegged 
down  to  the  ground  at  the  sides,  thus  forming  a  tent  within  the  tent ; 
in  arrangement  quite  essential  to  a  comfortable  night's  rest  in  these 
re^ons. 

The  point  forming  the  breakwater  of  our  harbor,  and  to  which' 
the  bateau  was  moored,  presented  the  first  example  we  had  seen 
of  drift  scratches  and  grooves.  Some  of  the  grooves  were  several 
feet  in  length,  the  surface  a  curve  of  eighteen  inches  radius,  and  as 
smooth  and  even  as  if  cut  with  a  gouge.  These  marks  were  ahnost 
entirely  confined  to  the  inner  side  of  the  point,  where  some  of  the 
scratches  could  be  traced  as  far  below  the  surface  of  the  water  as  we 
could  distinctly  see,  that  is,  some  five  or  six  feet ;  the  lake  side  pre- 
sented rough  points  of  rock,  occasioned,  as  Prof.  A.  expluned,  by  the 
decomposition  of  the  surface  on  that  side,  from  its  greater  exposure 
to  the  wind  and  waves.  In  the  afternoon,  the  rain  having  ceased, 
we  assembled  to  hear  the  Professor's  remarks  on  the  specimens  of 
various  rocks  collected  in  the  neighborhood. 

"  Geol(^,"  be  sud,  **  investigates  the  great  masses  of  the  rocks ;  mineral- 
ogy the  forms  and  composition  of  their  materials.  Oeologists  are  apt  to  ueglect 
the  study  of  mineralogy,  and  thus  to.  overlook  the  differences,  in  different 
ooontries,  of  rocks  bearing  the  same  name. 

••  If  geology  had  been  studied  first  in  this  coimtry,  the  text-books  of  the 
science  would  read  very  diffsrently.  For  example,  there  is  no  rock  in  this 
region  answering  the  description  of  true  granite.  We  have  granitic  rooks 
•noogfa,  but  none  of  an  amorphic  structure.  All  are  more  or  less  stratified. 
At  the  beginning  of  the  century,  each  of  the  two  great  schools  in  geology 
maintained  that  all  rocks  had  but  one  origin,  disagreeing,  however,  as  to 
what  this  origin  was.  The  reason  was,  each  had  exammed  only  the  rocks 
in  its  neighborhood.  About  Edmburgh  the  rocks  are  trap ;  Hatton,  there- 
fore, referred  everything  to  the  action  of  fire.  Near  Freiberg  theire  is 
nothing  bat  sedimentary  rook ;  Werner,  therefore,  would  admit  no  infiuenoe 
hak  that  of  water. 
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trees,  like  all  those  in  this  part  of  the  lake.  Several  loons  flew  by 
to^laj,  and  whenever  one  appeared,  the  men  all  began  to  shout  '^  oory^ 
oory^'*  which  seems  to  be  the  Indian  *i  hurrah,"*  whereupon  the  bird 
would  usually  fly  in  circles  round  the  boat.  This  was  regularly 
repeated  whenever  a  loon  came  in  sight ;  the  experiment  was  tried 
on  gulls  and  sheldrake,  but  not  with  the  same  success. 

The  sun  and  wind  rose  together,  so  that  by  eleven  o'clock  it  was 
very  warm,  and  at  the  same  time  so  windy  that  we  were  obliged 
to  make  for  Maple  Island,  a  low,  sandy  island,  densely  covered 
with  trees.  On  the  lake  side  the  trees  were  covered  with  long 
lichens,  ( Usnea^)  and  presented  a  weather-beaten  aspect,  much  in 
contrast  with  the  side  towards  the  land.  The  shore  here  was  evidently 
wearing  away,  and  the  roots  of  many  of  the  trees  were  exposed. 
The  beach  was  covered  with  large  fragments  of  red  porphyry,  and 
slabs  of  dark  red  sandstone,  often  ripple-marked. 

When  the  bateau  arrived  we  found  they  had  caught  some  fine 
trout  on  their  way  hither.  This  excited  the  emulation  of  the  other 
boats,  and  hooks,  &;c.,were  forthwith  prepared.  The  tackle  consists 
of  small  cod-line,  with  a  hook  (or  often  two,)  with  a  large  sinker  of 
lead  melted  round  it.  The  bait  is  a  piece  of  pork,  or  better,  a 
trout's  stomach,  drawn  over  the  hook  and  tied  at  the  shank.  A 
simple  plate  of  brass,  with  a  couple  of  hooks  on  the  lower  edge,  is 
said  to  be  very  effective  without  any  other  bait,  and  I  have  heard 
of  a  pewter  spoon  being  used  with  success.  This  is  allowed  to 
trail  a  dozen  fathoms  astern  of  the  canoe,  and  kept  in  constant 
motion  by  jerking  the  line.  Aft;er  the  first  excitement,  as  the  fish 
did  not  bite  oftener  than  half  a  dozen  times  a  day,  and  sometimes 
not  at  all,  the  lines  were  handed  over  to  the  steersmen,  who  made 
them  fast  round  their  paddles,  and  thus  kept  up  the  requisite  motion 
without  any  trouble.  The  fish  we  caught  were  the  lake  trout, 
(^Salmo  amethystiiSj)  and  Siscowet,  (^Salmo  Siscowet  Ag.^  see  Plate 
I.) ;  their  average  weight  five  or  six  pounds.  The  latter  fish  is 
80  exceedingly  fat  that  we  found  it  uneatable.  It  is  said  to  be 
much  improved  by  pickling.  White-fish  and  lake-herring  are  taken 
only  in  nets,  and  the  other  fishes  only  in  the  streams.  The  wind 
did  not  allow  us  to  get  off  to-day. 

•See  Kip's  Ewly  Jesuit  Missions,  pp.  60,  140. 
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Jitfy  4A. — ^Thennometer  one  would  guess  about  40^  Fah.  this  morn- 
mg.  Goolais  Point  is  separated  firom  Mamidnse  bj  Batcheewauung 
'B^y  hj  &r  the  most  considerable  inlet  on  the  E.  and  N.  E.  part  of 
tk#  lake,  (being  about  ten  miles  deep,  by  five  across  the  mouth,) 
unless  we  count  as  such  Michipicotin  Harbor,  which  is  rather  the 
eonmencement  of  a  new  direction  of  the  shore,  than  an  indentation 
ift  it  The  general  outlines  of  the  lak^  are  simple,  and  though  cut 
mHo  innumerable  narrow  coves,  yet  bays  of  any  considerable  siie 
are  rare. 

Not  long  after  starting  we  encountered  several  canoes  of  Indians, 
(jfWM  du  Lac^  on  their  way  to  the  Manitoulin,  to  receive  their 
timual  ^^  present"  from  the  British  Government.  Among  them  was 
a  diiief,  who  stood  up  and  addressed  our  men  in  his  own  tongue, 
which,  as  we  were  informed  by  Henry,  was  a  separate  dialect  of  the 
Ojibwa,  but  intelligible  enough  to  them.  In  an  unwritten  language, 
dialects  soon  spring  up.  A  lifetime,  the  men  said,  was  sufficient  to 
make  a  noticeable  change  in  their  language,  though  where  large 
numbers  are  collected  together  and  any  kind  of  schooling  exists,  the 
bibles  and  catechisms  must  do  much  to  arrest  the  process.  We 
slopped  for  breakfast  at  ten  o'clock,  at  a  point  under  Mamainse, 
much  resembling  Maple  Island  in  its  general  features.  Charred  logs 
and  beds  of  matted  leaves  on  the  beach,  showed  it  had  been  recently 
viailed. 

IVom  Mamainse  onward  the  character  of  the  shore  changes.    In- 
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as  we  went,  is  continuously  covered  with  forest.  G^ie  trees  continued 
the  same,  except  that  the  white  pines  and  maples  had  disappeared. 
The  number  of  species  is  small ;  black  and  white  spruce,  balsam  fir, 
canoe  birch  and  aspen,  with  arbor  vitae  in  the  moist  places,  and  here 
and  there  a  few  larches  and  red  pines,  with  an  occasional  yellow 
birch ;  the  spruces  prevuling  on  the  high  land,  and  the  birch  and 
aspen  near  the  water,  yet  everywhere  a  certain  proportion  of  each. 
From  the  great  similarity  of  the  evergreens  on  the  one  hand,  and  the 
white-stemmed  aspens  and  birches  on  the  other,  at  the  distance  of  a 
couple  of  hundred  yards  the  forest  seemed  to  be  composed  of  only 
two  kinds  of  trees.  The  trees  are  not  large,  usually  not  exceeding 
thirty  or  forty  feet  in  height.  Yet  the  whole  effect  is  rich  and 
jttcturesque.  Here,  as  in  all  the  features  of  the  lake,  the  im* 
pression  is  a  grand  unifonmty,  never  monotonous,  but  expressive  of 
its  unique  character. 

The  resemblance  to  the  seanshore  often  recurred  to  my  mind.  Ac* 
cording  to  Dr.  Leconte,  several  insects  found  here  are  identical 
with  species  belonging  to  the  sesrshore,  and  others  corresponding  or 
similar.  The  beach-pea,  Latkyrus  marttimuSj  and  Polygamm 
maritimum,  both  of  them  sea-shore  plants,  are  abundant  in  this 
neighborhood ;  the  former,  indeed,  throughout  the  north  shore  of  the 
lake. 

Although  so  cold  this  morning,  yet  by  noon  the  heat  was  intense. 
The  weather,  inde^,  during  the  whole  time  we  were  on  the  lake, 
was  such  as  we  sometimes  have  in  Massachusetts  in  September; 
cool  morning  and  night,  and  warm  in  the  middle  of  the  day.  The 
sun  has  great  power,  and  blisters  the  hands  and  face  unless  wdl 
guarded,  but  the  ur  is  cooled  by  the  vast  expanse  of  water, 
(which  contains  ice  during  the  largest  part  of  the  year,  and  even 
on  the  surface  is  rarely  above  40""  Fah.  at  any  season,)  so  that  it 
was  never  warm  in  the  shade,  or  when  the  sun  was  below  the  hori- 
son.  We  in  our  canoe  being  induced  to  land  by  a  white  pebble 
beach  which  at  a  very  short  distance  had  the  appearance  of  sand, 
and  thus  promised  an  entomological  harvest,  indemnified  ourselves 
by  a  bath  in  the  icy,  crystal  water.  Here  was  another  resemblance 
to  the  sea ;  we  could  dive  from  the  rocks  into  thirty  feet  of  water, 
which,  moreover,  was  of  about  the  ordinary  temperature  of  the 
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the  correctness  of  the  glacial  theory.  Its  sur&ce  was  a  couple  of 
hundred  yards  in  extent,  sloping  regularly  north  to  the  water's  edge. 
The  whole  was  polished  and  scratched,  except  where  di^tegrated. 
The  scratches  had  two  directions,  the  prevwling  one  north  10**  to  80* 
west,  the  other  north,  55°  west.  The  scratches  on  the  outer  or  lake 
side  seemed  to  have  a  rather  more  westerly  direction  than  the  rest. 
Great  numbers  of  these  striae  could  be  traced  below  the  water's  edge, 
from  which  they  ascended  in  some  places  at  an  angle  of  80°  with 
the  surface,  showing,  as  the  Professor  remarked,  that  they  could  not 
have  been  produced  by  a  floating  body.  The  rock  is  granitic,  with 
an  astonishing  number  of  veins  and  injections  of  epidotic  felspar, 
granite,  and  trap,  often  crossing  each  other  so  as  to  form  a  compli- 
cated net-work.  Wherever  exposed,  it  was  ground  down  to  an  even 
surface. 

The  day  was  calm  and  very  warm.  About  noon  we  stopped  at 
Montreal  Bdver,  (one  of  several  of  this  name  on  the  lake.)  This 
river,  forty  yards  wide  at  the  mouth,  empties  through  a  kind  of 
delta,  partly  overgrown  with  large  trees.  The  water  is  deep  and 
clear,  but  of  a  rich  umber  color,  such  as  we  often  see  in  the  small 
streams  in  New  England.  This  is  the  case  with  all  the  rivers  we 
met  with  on  the  lake ;  the  color  was  there  attributed  to  the  presence 
of  pitch,  an  explanation  the  Prof,  thought  likely  to  be  correct.  At 
its  entrance  into  the  lake  is  a  broad  beach,  which  on  the  south  forms 
a  point  somewhat  jutting  across  the  mouth. 

On  the  northern  side,  at  a  short  distance  from  the  water,  the  beach, 
which  was  of  small  pebbles,  had  a  slope  of  30°  that  is,  nearly  as 
steep  as  it  could  stand.  We  frequently  met  with  such  steep  beaches, 
often  of  a  considerable  height.  Outside  there  is  a  bar  which  extends 
entirely  across,  six  feet  below  the  surface.  The  stream  i^ues  from 
the  hills  through  a  chasm  sixty  or  eighty  feet  deep  and  a  few  yards 
wide,  with  straight  walls  of  rock,  somewhat  overhanging  on  one  side* 
From  this  gorge  the  river  issues  with  great  force.  Higher  up  there 
was  a  cascade  some  forty  feet  in  height,  &lling  frt>m  a  dark,  still 
lakelet,  and  above  this  again  a  succession  of  rapids.  This  is  the 
general  manner  in  which  the  streams  on  this  ude  of  the  lake  make 
their  way  down  from  the  table-land  through  the  barrier  of  rock.  On 
the  ddta  bebw  were  several  of  the  largest  red  pines  (P.  reMtioM,) 
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I  ever  saw.  I  regret  that  I  did  not  take*  the  ^r<h  of  one  of  them, 
which  must  have  been  five  feet  in  diameter.  But  the  black  flies  and 
mus(][uitoes  were  so  annoying  as  to  absorb  much  of  one's  attention ; 
the  only  refuge  was  the  beach,  where  we  had  made  fires  to  drive 
them  off.  The  heat  of  the  day  made  a  bath  very  agreeable  ;  we 
found  the  current  of  the  river  at  the  mouth  so  strong  as  to  make 
some  difficulty  in  swimming  even  this  short  distance  across. 

One  of  the  men  killed  here  a  squirrel  of  the  kind  that  takes  the 
place  of  our  ^^  Chipmunk"  in  these  regions,  the  Tamias  qiujuirivittatus. 
It  resembles  our  animal,  except  that  it  is  a  little  smaller,  has  a  longer 
tail,  and  four  black  stripes  instead  of  three,  on  its  back.  We  found 
it  afterwards  much  more  abundant  than  any  other  species,  particu- 
larly on  hill-sides  among  broken  rocks,  attracting  the  attention  by  its 
loud,  peculiar  cry. 

On  the  bank  was  the  skeleton  of  an  Indian  lodge,  and  a  well-worn 
trail  ran  up  along  the  stream.  G^ie  Indians  here  as  everywhere  love 
the  neighborhood  of  rivers,  where  we  always  found  traces  of  their 
camps.  As  we  left  the  river  we  saw  some  of  their  handiwork  on  a 
rock  over  the  beach.  It  was  the  picture  of  a  schooner  under  sail, 
scratched  out  from  the  black  lichens  so  as  to  show  the  lighter  surfiiM^ 
of  the  rock. 

The  Professor  pointed  out  here  the  difference  of  water  action  firom 
that  of  ice.  The  former,  he  said,  leaves  the  harder  parts  prominent, 
although  the  whole  is  smoothed,  as  was  the  case  in  tiiis  instance,  but 
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this  time  tho  wekther  bemg  so  calm,  thej  ventured  on  a  coarse  which 
brought  us  at  one  time  about  two  miles  from  the  shore.  Their  cau- 
tion seemed  to  some  of  us,  accustomed  to  a  bolder  style  of  navigation, 
somewhat  exaggerated.  But  if  the  rocky  character  of  the  shore, 
the  suddenness  with  which  both  wind  and  sea  rise  here,  and  the 
fMlness  of  the  vessels  be  taken  into  consideration,  perhaps  it  is  not 
so  unnecessary  as  it  would  seem  at  first.  Moreover  it  is  to  be  re- 
membered that  although  a  swim  of  a  mile  might  under  ordinary 
circumstances  be  no  very  desperate  undertaking,  yet  in  this  icy 
water,  a  person  swamped  at  that  distance  from  the  shore  would  in 
all  probability  be  disabled  long  before  reaching  it.  And  even  if 
the  shore  were  reached,  the  prospect  of  having  to  make  one's  way 
on  foot  through  this  rugged,  gameless,  fly-possessed  region  to  the 
nearest  trading-post  or  mining  location,  would  be  dismal  in  the  ex- 
treme. Deprived  of  salt  pork  and  biscuit,  one's  subsistence  would 
depend  on  the  chance  of  snaring  a  hare  or  two,  with  tripe  de  roche 
as  the  sole  alternative. 

As  we  pushed  out  into  the  bay  a  weather-beaten  veteran  in  the 
Professor's  boat  struck  up  a  song,  the  others  in  the  canoe  and  those 
of  the  "  Dancing  Feather  "  joining  in  the  chorus  and  repeating  each 
verse  as  he  got  through  with  it.  Their  singing  had  nothing  very 
artistic  about  it,  being  in  fact  only  a  kind  of  modified  recital,  in 
a  quavering  and  rather  monotonous  voice,  coming,  with  little  modula- 
tion, firom  the  mouth  only,  but  they  kept  time  well,  and  it  had  a 
heartiness  and  spirit  that  rendered  it  agreeable.  Their  songs 
were  all  French ;  according  to  the  Professor,  the  wanton  chansons 
of  the  aneien  rigimey  which  the  ancestors  of  these  men  had  no 
doubt  heard  sung  by  gay  young  ofiicers,  in  remembrance  of  distant 
beloved  Paris.  A  strange  contrast,  as  he  said,  between  these  produc- 
tions of  the  hot-bed  civilization  of  a  splendid  and  luxurious  court,  and 
the  wilderness  where  alone  they  now  survive !  The  tunes,  I  fancy, 
are  indigenous ;  at  least,  their  singing  had  a  certain  ndiveU  and  some- 
times sadness  about  it  quite  at  variance  with  the  words.  Neither 
the  Canadians  of  the  bateau,  nor  the  Indians  (of  whom  we  had  one, 
with  a  couple  of  half  breeds  in  whom  the  Indian  blood  decidedly  pre- 
donunated,  in  our  canoe)  joined  at  all  in  the  mnging,  either  now  or 
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afterwards,  thoagh  the  Indians  had  a  low  monotonous  chant  which 
ihey  occasionally  grumbled  to  themselves. 

We  were  looking  for  a  stream  called  Flea  River,  where  there  were 
sidd  to  be  &lls  of  90  feet,  but  not  finding  it,  we  decided  to  encamp 
on  a  sandy  beach  at  the  bottom  of  the  bay,  where  we  heard  the  noise 
of  rapids.  This  was  the  Riviere  aux  Crapauds,  or  Toad  River.  There 
seems  to  be  aboutthis  continent  some  pervading  obstacle  to  the  giving 
of  reasonable  names  to  places.  In  this  region,  indeed,  one  is  not 
troubled  with  the  classicality  of  New  York,  for  instance,  but,  as  in  the 
case  of  those  just  mentioned,  there  is  nothmg  very  happy  in  the  choice ; 
and  as  for  repetition,  it  is  fully  as  bad  as  anywhere.  There  seems  to 
be  no  end  to  Black  Rivers  and  White  Rivers  and  Montreal  Rivers, 
occasionally  varied  into  Little  Black  and  Large  Black,  and  so  on. 

As  we  neared  the  shore  several  canoes  of  Indians  came  out  to 
sell  fish.  G^ieir  appearance  as  they  squatted  in  their  canoes,  wrapped 
in  their  blankets,  brought  to  mind  the  pictures  of  the  South  Sea 
Islanders.  Their  faces  were  round,  full  and  rather  flat,  with  no  great 
projection  of  the  cheek  bones,  the  mouth  very  wide,  with  thickish  lips, 
and  gaping  like  a  negro's.  The  hair  brownish,  and  not  so  straight 
and  coarse  as  that  of  the  Indians  in  general.  They  were  very  filthy, 
and  their  clothing  iii  general  ragged.  They  seemed,  however,  good 
natured  and  happy,  and  grinned  widely  as  they  accosted  us  with 
the  customary  salutation  of  ^^Boojou,  boojou ! "  (^Bonjour^  banjour). 
G^ieir  canoes  are  very  small,  generally  not  more  than  nine  to  twelve 


4 


a-«  • 


-^k^mitm 


NARRATIVE.  55 

there  appeared  enclosed  —  a  ninepence!  He  had  taken  it  m  ex- 
change for  a  number  of  valuable  skins. 

Pulling  in  for  the  beach  we  soon  encountered  the  brown  water  of 
the  river,  but  its  mouth  was  not  to  be  seen,  the  sand-beach  extending 
apparently  unbroken  across  the  cove.  When  close  in,  however,  we 
discovered  an  opening  in  the  comer,  whence  issued  a  rapid  current, 
and  crossing  a  bar,  we  entered  the  mouth  of  the  river,  which  is  thus 
shut  off  by  a  spit  of  sand  extending  from  the  south  or  left  bank  of  the 
river,  northward  across  the  stream,  leaving  only  a  narrow  outlet. 
Inside,  the  river  has  a  breadth  of  forty  or  fifty  yards,  flowing  through 
a  wide  expanse  of  sand.  This  sand-beach  is  terraced,  showing  differ- 
ent heights  of  the  river,  and  above  the  beach  a  succession  of  ter- 
races was  marked  in  the  forest.  On  the  south  side  the  sand  spit  is  cut 
away  by  the  current,  forming  a  vertical  bank,  in  which  is  seen  the 
horizontal  stratification  of  the  sand  and  gravel.  The  same  general 
features  were  noticed  subsequently  at  other  rivers,  and  seem  to  de- 
pend on  a  general  law. 

On  landing  I  walked  towards  the  rapids,  about  a  quarter  of  a  mile 
up  the  stream.  The  flies  and  musquitoes  made  their  appearance  as 
soon  as  I  entered  the  woods,  and  jumping  down  into  the  bed  of  the 
stream  with  the  intention  of  sketching  the  ma8Sl[)f  water  that  was  foam- 
ing down  over  the  rocks,  I  was  instantly  surrounded  by  such  swarms 
that  there  was  no  getting  on  without  a  smudge.  Even  standing  in 
the  midst  of  the  smoke,  so  many  still  clung  to  me  that  my  paper  was 
sprinkled  with  the  dead  bodies  of  those  killed  as  I  mvoluntarily  brush- 
ed my  hand  across  my  face.  We  took  refuge  on  the  sand,  at  a  dis- 
tance from  the  woods,  and  here  were  comparatively  free  from  them. 
But  here  their  place  was  supplied  by  sand  flies,  the  bruhts  or  "  no- 
see-ems,"  an  msect  so  minute  as  to  be  hardly  noticeable,  but  yet  more 
annoying  where  they  are  found  than  the  black  flies  or  musquitoes, 
for  their  nunuteness  renders  musquito  nets  of  no  avail,  and  they 
bite  all  night  in  warm  weather,  whereas  the  black  fly  disappears  at 
dark.  Such  is  their  eagerness  in  biting  that  they  tilt  their  bodies 
up  vertically  and  seem  to  bury  their  heads  in  the  flesh.  We  found, 
however,  that  an  anointment  of  camphorated  oil  was  a  complete 
protection,  making  a  coating  too  thick  for  them  to  penetrate,  and 
entangling  their  tiny  wingp  and  limbs. 
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Judy  &ih. — Weather  calm  and  overcast.  Stopped  to  breakfast  at 
the  mouth  of  a  river  much  like  the  last.  Hearing  the  noise  of  rapids, 
some  of  us  made  our  way  up  the  stream  until  we  came  in  sight  of 
the  fall,  but  the  musquitoes  were  so  unendurable  that  we  hastened 
back. 

As  the  day  advanced  the  wind  rose,  and  gave  the  bateau  an  opportu- 
nity to  use  her  sails,  but  only  for  a  short  time,  speedily  coming  ahead. 
The  prospect  in  front  of  us  was  a  noble  one,  lofty  headlands  rising  one 
beyond  the  other  until  fading  away  in  the  distance.  The  shore,  which 
had  continued  to  present  an  uninterrupted  ridge  three  or  four  hun- 
dred feet  in  height,  becomes  more  abrupt  and  broken  about  Cape 
Gargantua,  with  deep  chasms  from  decomposed  dikes.  The  aspect 
of  the  coast  here  is  exceedingly  picturesque,  steep  broken  points  and 
rocky  islands  and  islets  generally  sloping  towards  the  north,  and  often 
worn  smooth,  grooved  and  scratched  on  the  north  side.  We  passed 
inside  of  one  cliff,  that  showed  a  vertical  face  of  at  least  two  hundred 
feet  in  height,  dyed  with  an  infinite  variety  of  colors  by  the  weather 
and  by  the  lichens,  whose  brilliancy  was  increased  by  the  moist  atmos- 
phere. One  orange-colored  lichen  in  particular,  was  conspicuous  in 
large  patches.  Here  and  there  a  tuft  of  birch  uded,  by  the  contrast 
of  its  bright  green,  the* delicate  gradation  of  tints  on  the  gray  rock. 
On  a  little  strip  of  beach  at  the  foot  of  a  cliff  in  a  cove  called  Agate 
Bay,  we  picked  up  an  abundance  of  very  pretty  agates  and  other 
interesting  minerals.     At  lunch-time  we  stopped  at  a  curious  rock. 


LAKE  SUPERIOR.  57 

thin  layers  of  chlorite,  and  injections  of  granite.  Numbers  of  mar- 
tins and  bam-swallows  (JS.  viricUa  and  americana)  frequent  these 
clifis,  and  often  a  pair  of  screaming  sparrow-hawE:s.  Farther  on,  the 
hills  were  burnt  over  for  a  great  distance,  showing  rounded  summits 
of  white  scorched  rock,  the  lichens  and  earth  mostly  washed  off  from 
them,  but  the  blackened  tree-stems  still  upright. 

At  Cape  Choyye,  where  we  encamped,  the  cliff  comes  boldly  down 
upon  the  lake,  the  rocks  rising  from  the  water  to  the  height  of  three 
hundred  feet,  with  narrow  chasms,  sometimes  vertical,  sometimes 
slightly  inclined,  and  strewed  all  the  way  up  with  stones,  like  the 
^'  slides  "  at  the  White  Mountdns.  Beyond  this  it  falls  away  into  a 
vast  basin  of  green  sloping  hills,  curving  inland  and  then  sweeping 
out  to  rocky  points  beyond.  The  cliff,  wherever  the  slope  allows  any 
soil  to  rest,  is  covered  with  birches  to  its  base,  leaving  room  for  a  wide 
slope  of  debris,  and  a  beach  that  rises  in  five  terraces,  the  lower  one 
falling  steeply  to  the  water  some  twenty  feet,  showing  that  it  alone 
can  be  connected  with  the  present  level  of  the  lake,  and  that  the 
rest  must  belong  to  former  epochs. 

At  the  water's  edge  were  several  unconnected  masses  of  dark 
red  sandstone  m  place.  One  mass,  which  John,  our  ''  middleman,"  * 
christened  "fire-boat"  (i.  e.  steamboat)  we  waded  out  to,  in 
order  to  avoid  the  flies  while  we  bathed.  Further  on  was  a  broad 
sheet  of  the  same  rock,  sloping  gradually  from  below  the  water 
up  to  the  beach,  full  of  "  pot  holes,"  worn  into  the  rock  by  the  action 
of  the  waves  on  stones  lodged  in  its  crevices.  One  of  these  stones, 
which  was  nearly  round,  might  have  weighed  fifty  pounds.  Some 
of  the  holes  were  three  or  four  feet  deep,  and  as  many  in  diameter. 
One  was  in  the  shape  of  a  cloven  foot ;  others  formed  steps,  the  stone 
having  worn  down  at  one  side  of  the  hole  for  a  certain  distance, 
worked  on  horizontally  awhile,  and  then  downwards  again.  The  outer 
part  of  the  rock,  over  which  the  water  still  washed  at  ordinary  times, 
was  covered  with  winding  channels,  of  only  a  few  inches'  depth,  run- 
ning off  into  the  lake,  formed  apparently  by  the  grating  back  and 
forth  of  sand  and  small  pebbles. 

July  7th.  —  We  were  off  by  four  this  morning,  but  the  wind 

•The  bowman  and  tteenman  of  a  canoe  are  caUed  the  **bout9"  and  are  araallj 
pielMd  wuUf  receiTing  higher  pay  than  the  <*  mHieux,** 
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was  up  before  us ;  and  when  we  started,  we  foresaw  that  we 
should  have  head  wind  to  contend  with  to-day. 

At  sunrise,  the  bay  north  of  Cape  Choyye  presented  a  noble  land- 
scape. On  all  sides  but  one,  an  unbroken  extent  of  rounded  hills, 
so  evenly  wooded,  that  as  the  sun  touched  the  curves  at  the  top,  it 
looked  like  a  bank  of  grass.  At  one  spot,  £Bir  m  the  bottom  of  the 
bay,  a  white  streak  down  the  hill,  and  a  faint  roar  at  intervals,  beto- 
kened the  cascade  of  a  stream  that  enters  here. 

The  cove  where  we  breakfasted,  narrow  and  rocky  at  its  mouth, 
and  expanding  inside,  had  something  so  liveable  and  civilized 
about  it,  that  one  might  almost  look  for  a  cottage  or  two  on  some  of 
the  beautiful  points  of  abrupt  birch-clad  rock. 

On  the  rocks  here,  we  found  the  purple  flower  of  the  wild  onion, 
and  the  pretty  Potentilla  fruticosa:  also  brilliant  lilies,  reminding 
one  of  home.  I  was  quite  puzzled  at  finding  our  common  red 
cedar,  (Juniperus  VirginianmO  which  we  had  not  seen  hitherto, 
creeping  on  the  rocks ;  not  forming  a  tuft  like  the  creepmg  savin, 
but  a  wide-meshed  net-work  of  long  straight  shoots. 

The  shore  on  the  northern  side  of  the  bay  becomes  yet  bolder 
and  higher,  attainmg,  according  to  Bayfield's  chart,  the  height  of 
700  feet.  Between  Cape  Choyye  and  Michipicotm,  a  distance  of 
about  twenty  miles,  I  did  not  notice  but  one  beach,  and  that  of 
only  a  few  yards'  extent.  The  rocks  rise  from  the  water,  often  ver- 
tically, several  hundred  feet,  scored  with. deep  rents  and  chasms, 
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would  think  prudent  under  the  circumstances,  yet  our  men  dipped 
oonfidentlj  on,  and  never  ceased  their  chatter  or  their  laugh  for  a 
moment,  even  when  the  bow  man  occasionally  got  a  wet  jacket  from  a 
wave  that  broke  too  soon.  In  truth,  they  had  such  perfect  command 
of  the  canoe,  that  their  course  was  no  doubt  the  safest,  for  not 
only  did  we  thus  get  some  partial  shelter  from  an  occasional  rock  or 
p(nnt,  but  also  the  force  of  the  wind  was  deadened  by  the  nearness  of 
the  cliff. 

At  the  little  beach  before  spoken  of,  we  stopped  to  rest.  Here 
was  an  abundance  of  Labrador  tea  in  blossom,  Pinguicula,  and  Poten- 
tilla  fruticosa.  A  rapid  stream  came  in  at  the  centre  of  the  beach, 
about  ihe  mouth  of  which  were  multitudes  of  brook  tro^t ;  some  were 
caught,  being  the  first  that  we  had  seen  since  leaving  the  Sault, 
althou^  they  were  ssdd  to  be  numerous  in  all  the  streams.  Beyond 
this,  we  found  ihe  rocks  along  the  water  much  grooved  and  polished ; 
one  groove,  about  six  inches  deep,  I  traced  for  some  twenty  feet. 

A  sudden  exclamation  from  the  men,  as  we  passed  a  deep  narrow 
cleft,  called  our  attention,  but  too  late  to  see  what  they  maintained 
Aey  saw,  namely,  a  quantity  of  snow  at  the  bottom  of  the  chaan. 
This  seemed  at  first  impossible  in  this  burning  July  weather,  with  the 
thermometer  about  80^  at  noon ;  but  on  reflection,  this  chasm,  open 
to  the  N.  W.,  must  doubtless  be  filled  with  some  hundred  feet  of 
snow  in  the  winter,  and  the  sun  can  never  penetrate  into  it  for  a  mo- 
ment, so  that  the  process  of  melting  in  the  short  summer  must  be  slow. 
And  ihen  the  summer  was  after  all  but  just  set  in ;  Gov.  Simpson, 
if  I  remember  rightly,  found  the  lake  full  of  ice  about  the  first  of 
June. 

We  came  in  sight  of  the  bottom  of  the  bay,  a  wide  and  high  sand- 
beach  about  a  mile  in  length,  but  seeing  nothing  of  the  river,  we 
approached  a  dark  object  on  the  beach,  (  which  we  had  ascertained 
to  be  an  Indian  squatting  on  the  sand  )  to  make  inquiries,  but  he 
retreated  rapidly,  and  we  had  to  coast  for  some  distance,  before  we 
disooyered  t^e  entrance. 

Midiipiootin  Biver,  a  rapid  stream  of  clear  dark  brown  water, 
some  two  hundred  yards  wide,  here  cuts  through  the  beach  at  right 
angiee,  leaving  a  somewhat  projecting  sand  spit  on  the  south.  The 
name  Micfaipicotin  was  declared  by  some  of  the  men  to  signify  '^  Big 
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Sandy  Bay,"  certainly  quite  descriptive  of  the  place,  but  they  were 
not  unanimous,  some  of  them  maintaining  that  nobody  could  say  what 
it  meant.  It  was  a  pretty  hard  pull  to  the  factory,  half  a  mile  up  on 
the  left  bank.  Our  approach  had  been  already  announced,  probably 
by  the  Indian  whom  we  saw  on  the  beach,  and  we  found  Mr.  Swanston, 
the  gentleman  in  charge,  at  the  landing  when  we  arrived.  He  received 
us  kindly,  and  showed  us  where  to  pitch  our  tents,  in  an  open  sandy 
space  behind  the  factory,  surrounded  by  whitewashed  cabins,  and  the 
birch-bark  lodges  of  the  Indians.  A  large  seine  was  suspended 
firom  a  series  of  poles,  and,  near  the  water,  a  platform  for  dressing 
and  packing  fish. 

This  open  space  was  bounded  on  the  west  by  a  steep  ridge  of 
stratified  sand  and  gravel,  some  sixty  feet  high,  cut  through  by  the 
present  channel  of  the  river,  and  also  by  an  ancient,  now  deserted 
channel  further  south.  The  river  just  above  the  factory  takes  a 
sharp  turn  to  the  north,  doubling  back  in  a  direction  nearly  parallel 
to  its  course  below.  The  interval  between  the  factory  and  the  lake, 
is  thus  a  peninsula,  the  base  of  which  is  cut  across  by  the  former  chan- 
nel. It  is  evidently  a  range  of  sand-dunes,  thrown  up  by  the  winds  and 
waves,  so  as  to  divert  the  stream  from  a  direct  passage  to  the  lake, 
to  a  course  for  some  distance  nearly  parallel  with  it.  From  its  mouth, 
to  the  Falls,  it  is  a  series  of  abrupt  wmdings,  though  its  general 
direction  is  straight ;  indicating,  the  Professor  said,  a  bay  repeatedly 
closed  by  sand-bars,  one  outside  of  the  other,  and  successively  cut 
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nnpainted  setde,  and  the  wide  niche  for  the  capacious  stove,  now 
stowed  away  for  t^e  summer,  had  all  a  cosy  and  liveable  look.  And 
Mr.  Swanston,  although  he  had  inhabited  this  wild  country  in  the 
service  of  ihe  H.  B.  C,  at  one  or  another  of  their  posts,  over  twenty 
years,  yet  for  anything  in  his  manner  or  appearance  (unless  it  were 
that  he  wore  moccadns  instead  of  slippers  )  might  have  left  the  pave- 
ment of  Fenchurch  Street  only  yesterday. 

The  life  at  these  posts  is  a  very  quiet,  and,  doubtless,  monotonous 
one ;  busy  during  the  seasons  when  the  hunters  come  for  their  sup- 
plies, or  to  bring  in  their  furs  ;  at  other  times,  with  only  the  fish 
to  be  seen  to  when  the  nets  are  drawn  in  the  morning,  some  to 
be  cleaned  and  salted,  if  there  is  a  good  haul,  and  perhaps  put  into 
barrels  to  be  sent  to  the  Sault.  An  arrival  from  some  other  post,  a 
straggling  party  of  explorers  for  copper,  and  above  all,  an  occasional 
packet  of  newspapers  from  below,  —  these  are  the  great  events.  In 
such  a  life,  a  man  changes  slowly,  but  gathers  moss  in  another  sense 
than  that  of  the  proverb. 

A  few  hundred  yards  above  the  factory  are  very  pretty  falls,  on 
the  Magpie  River,  *  which  here  empties  into  the  main  stream.  Two 
miles  up  there  was  said  to  be  a  fine  cascade,  and  a  still  more  re- 
markable one  fifteen  miles  up,  which  could  be  reached  by  a  short 
cut  of  six  miles  by  land. 

Neither  the  love  of  the  picturesque  however,  nor  the  interests  of 
science,  could  tempt  us  into  the  woods,  so  terrible  were  the  black  flies. 
This  pest  of  flies,  which  all  the  way  hither  had  confined  our  ramblings 
on  shore  pretty  closely  to  the  rocks  and  the  beach,  and  had  been  grow- 
ing constantly  worse  and  worse,  here  reached  its  climax.  Although 
detained  nearly  two  days,  in  order  to  supply  the  place  of  the 
Professor's  canoe,  (too  small  for  his  accommodation,  and  moreover 
rotten  and  unserviceable,)  with  a  larger  and  fresh  one,  which  had 
first  to  be  put  in  order, — yet  we  could  only  sit  with  folded  hands,  or 
employ  ourselves  in  arranging  specimens,  and  such  other  occupations 
IB  could  be  pursued  in  camp,  and  under  the  protection  of  a 

*The  nugpie  of  these  regions,  bye  the  bye,  is  no  magpie  at  all,  but  a  jay  (Oarruiut 
(}anadeH$U)t  the  '*  moose-bird  "  or  *'  carrion-bird  "  of  our  lumberers ;  a  confusion  that 
Bight  Iflttd  to  error  at  to  the  range  of  the  American  magpie. 
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^^  smudge."*  One,  whom  scientific  ardor  tempted  a  little  way  up 
the  river  in  a  canoe,  after  water-plants,  came  back  a  frightful  spec- 
tacle, with  blood-red  rings  round  his  eyes,  his  face  bloody,  and  covered 
with  punctures.  The  next  morning  his  head  and  neck  were  swollen 
as  if  from  an  attack  of  erysipelas.  Mr.  S.  said  he  had  never  seen 
the  flies  so  thick.  Year  before  last  there  were  hardly  any ;  last  year 
they  increased  very  much,  and  this  season  went  beyond  all  his  ex- 
perience in  this  region.  He  consoled  us,  however,  by  the  information, 
that  it  was  nothing  to  what  they  have  further  north.  On  Macken- 
zie's River,  the  brigades  are  sometimes  stopped  by  the  musquitoes,  and 
very  often  are  able  to  advance  only  by  having  fires  in  the  canoe. 

The  little  plain  on  which  we  were  thus  collected,  presented  a  stir- 
ring scene,  with  the  buildings  of  the  factory,  the  lodges,  the  white 
tents,  the  figures  crossing  from  one  fire  to  another,  the  half-starved 
Indian  dogs  prowling  about  to  pick  up  anything  loose,  and  the  Indian 
women  and  children  staring  at  the  unwonted  spectacle.  The  dogs 
were  small,  and  fox-like  in  their  appearance,  and  perhaps  take  rather 
after  the  foxes,  since  they  bark,  (contrary  to  what  is  said  of  Indian 
dogs  in  general,)  and  like  them  in  a  high  key.  Even  the  crying  of 
the  children  had  a  wild,  animal  sound,  resembling  the  barking  of  the 
dogs.  A  bull  and  some  cows,  (N.  B.  Mr.  Swanston  sent  us  fresh 
butter  and  milk,  for  tea,)  and  a  robin  hopping  along  the  ground  with 
an  occasional  chirrup,  gave  it  by  comparison  quite  a  home  look. 

The  hunters  were  most  of  them  in  the  woods  making  canoes,  and 
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midst  of  the  wilderness,  beyond  the  reach  of  all  compulsion, — rarely 
or  never  neglect  to  pay  every  farthing.  Their  sense  of  honor 
among  themselves,  too,  seems,  in  some  points  at  least,  acute.  We 
were  told  that  if  an  Indian  finds  a  beaver-lodge,  he  cautiously  traps 
a  beaver  or  two,  and  then  leaves  them  alone  for  the  season,  since 
otherwise  the  animals  would  forsake  the  place  altogether.  This  he 
does  year  after  year  in  perfect  security  that  no  one  will  meddle  with 
them  after  he  has  prochdmed  his  discovery,  and  it  is  said  that  a 
beaver-lodge  sometimes  descends  thus  from  father  to  son. 

July  %th. — ^Being  in  Mr.  S.'s  room  this  morning,  a  hunter  came 
in  from  the  woods  to  get  a  supply  of  tobacco,  which,  with  ammum- 
tion  and  apparatus  for  making  fire,  are  the  hunter's  indispensables, 
and  are  never  refused  them.  His  first  words  (in  Indian,  for  he 
understood  no  English,)  were  an  exclamation  at  the  astonishing 
quantity  of  flies. 

Happening  to  be  in  want  of  a  tobacco-bag,  I  made  a  proposal 
through  Mr.  S.  for  a  rather  ornamental  one,  (of  broadcloth  of  various 
colors,  with  hangmg  tassels,  and  worked  with  beads,)  which  the 
Indian  wore  at  his  ^rdle.  He  signified  his  acquiescence,  and 
handed  me  the  pouch ;  but  when  in  return  I  gave  him  a  five  franc 
piece,  he  eyed  it  curiously,  and  bursting  mto  a  giggle,  asked  Mr. 
S.  what  he  should  do  with  it  ?  Mr.  S.  satisfied  him  on  this  point 
by  telling  him  how  much  cloth  it  would  buy,  whereat  he  seemed 
satisfied,  and  requested  to  have  the  things  out  of  his  pouch.  These 
consisted  of  a  quantity  of  kinnirhinik^  and  fire  apparatus,  being 
a  small  cylinder  of  wood,  hollow  at  one  end,  round  which  was  an 
edge  of  steel.  A  quantity  of  the  fibrous  inner  bark  of  the  arbor- 
vitas  bebg  placed  in  the  hollow,  is  ignited  by  striking  a  stone  across 
the  mouth. 

So  large  a  number  of  Indians  are  collected  here,  (I  think  Mr.  S. 
said  about  150,)  that  it  would  seem  to  be  a  good  opportunity  for 
doing  something  towards  civilizing  them.  There  is  certainly  room 
enough  for  improvement.  They  have  no  church,  no  schools,  no 
marriage  ceremony,  unless  it  be  in  the  Indian  style,  every  man 
havmg  as  many  squaws  as  he  can  support.  They  do  not  attempt 
any  agriculture,  but  depend  on  hunting,  and  when  that  fails,  on  the 
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.-  >a!o.  At  Fm-t  Wil- 
• '  i:  «•!*  ><'iiii'  fit'tv  lli.^ii- 
'■■^  :!'.:;u:k  tlicro  v.ere  tw.) 
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nothing  was  too  distant  for  it  to  make  out.  A  wirj,  sinewy  fellow, 
of  astonishing  strength  and  endurance,  and  always  on  the  watch  for 
dangers  above  and  below  the  water,  but  his  chatter  and  his  merriment 
were  unceasing ;  he  laughed  more  than  all  the  rest,  and  made  all  the 
jokes  beside.  Henry  spoke  English  in  a  very  deliberate  and  rather 
inarticulate  tone,  having  probably  a  diplomatic  dread  of  committing 
himself  by  blimders  in  grammar.  John  understood  no  Epglish  nor 
French,  but  he  knew  instantly  what  you  wanted,  and  did  not  often 
need  even  the  assistance  of  pantomime. 

They  were  all  thoroughly  practised  in  their  craft  ;  not  only  as  to 
the  navigation  of  the  canoe,  but  also  in  doing  and  contriving  every 
thing  needful  to  our  comfort.  Wlien  we  landed  they  waded  into  the 
water  to  carry  us  ashore  on  their  backs,  (for  except  where  a  rock 
projected  favorably,  the  canoe  could  never  be  brought  near  enough 
to  step  ashore  dry-shod,)  then  carefully  lifted  the  canoe  on  to  the 
beach,  and  after  taking  out  its  contents,  turned  it  bottom  up.  Next, 
a  good  spot  b^ing  selected,  the  tent  was  pitched,  and  drift-wood  (of 
which  there  is  generally  an  abundance  at  hand,)  collected  in 
good  supply.  This  occasioned  sometimes  a  good  deal  of  good-natured 
rivalry  among  the  various  crews,  the  men  of  each  boat  considering 
their  interests  identified  with  those  of  their  bourgeois^  and  accprd- 
ingly  making  haste  to  pounce  upon  the  best  logs  and  the  softest 
camping-ground.  This  was  generally  at  the  top  of  the  beach,  to 
secure  level  ground,  and  moss  where  there  was  any.  Then  they 
brought  up  from  the  water  whatever  things  they  observed  we  Uked 
to  have  in  the  tent,  to  one  his  gun,  to  another  his  insect-net,  and  car- 
pet-bags and  bedding  for  all.  In  the  morning,  unless  we  were  up  of 
our  own  accord,  we  were  aroused  by  their  "  embarqueZy  embarquez^* 
and  wo  to  him  who  lingered  many  minutes  after  this  warning,  for  he 
was  sure  to  find  the  tent  tumbUng  about  his  ears  without  further 
preface,  and  his  loose  effects  transported  to  the  c^noe  by  these  inex- 
orable fellows. 

For  this  is  remarkable  about  these  men,  that  obliging  and  respect- 
ful as  they  are  in  general,  there  are  certain  things  for  which  they 
stand  out,  and  will  have  their  way.  John,  for  instance,  though  the 
best  fellow  in  the  world,  would  never  allow  the  due  sweep  of  his  oar 
to  be  obstructed  even  by  an  inch,  and  any  one  whose  back  or  head 
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cliarity  of  the  traders;   they  buiM  k 
lodges  of  their  ancestors. 

Speaking  of  agriculture,  there  is  an  o\^ 
to  the  factory,  some  of  the  produce  of  "^  ' 
we  left.     The  i>otatoe3,  however,  are  sp^  ' 
said  not  to  ripen  here,  on  account  of  tl 
Yet  the  winters  are  not  very  severe,  t' 
never  sinking  below — 20^  Fuhrenlipit. 

The  fur  trade,  he  said,  w«i3  very  ' 
he  ascribed  to  the  use  of  various  t>u'-' 
hats.  The  principal  furs  at  tliis  jjo.-* 
beaver.  The  Ivnx  and  tlie  nuriiu  an*  i 
the  lyiLves  are  plenty,  there  are  lew  im- 
ably  as  their  prey  is  similar,  ihc  ivii.\. 
its  rival. 

Great  (quantities  of  fish  are  seined 
trout,  &c.,  not  only  enough  fur  tin;  n^- 
also  some  are  sent  down  to  the  S;.  ili  f- 
fish  annually  put  up  on  the  w!i«''':  '.  ■ 
three  thousand  barrels,  worth  (m  on  :t      ^ 
about  one  tliousand  barrelas  are  .-<  ir    ■■"^ 
Ham,  about  five  hundred  barrels  ai-e  \ 
sand  specimens  that  he  had  sot  a  . 
with  red  flesh,  like  salmon. 
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skull,  with  two  shoulder-blades  and  some  vertebrse,  stuck  in  the 
crotch  of  a  tree.  The  jaws  were  very  neatly  bound  together  with 
Ufottapj  and  the  bones  painted  with  broad  stripes  of  black  and  Ver- 
million. Inside  of  the  skull  was  some  tobacco,  plugged  in  with  birch 
bark.  This  is  said  to  be  a  common  token  of  an  Indian  grave,  mark- 
ing the  dead  as  a  brave  hunter.  On  the  bank  above  were  remains 
of  an  Indian  lodge. 

July  IQih. — ^Very  cool  this  morning.  The  rocks  on  our  course 
uniformly  sloping  south-west  to  the  water,  in  consequence,  the  Profes- 
8or  said,  of  glacial  action.  He  explained  that  in  order  to  form  satis- 
fitctory  evidence  of  the  action  of  ice,  it  was  necessary  that  the  slopes 
and  the  rounding  and  scratching  of  the  surface  should  have  a  direc- 
tion different  from  the  stratification  of  the  rock. 

We  passed  this  morning  several  mining  "  locations,"  indicated  by 
poles  set  up  on  the  rocks.  At  ^^  Les  Ecrits  "  were  rude  pictures  of 
canoes,  caribou,  horses,  snakes,  &c.,  cut  out  of  the  black  lichens,  on 
a  perpendicular  face  of  rock.  We  stopped  to  lunch  at  a  rocky  point 
forming  a  shelf  nearly  level  with  the  water,  which  was  thirty 
feet  deep  alongside.  To  this  the  canoes  were  moored  by  a  moun- 
tam-ash  sapling  at  head  and  stem,  the  small  end  tied  to  the 
eanoe,  and  the  large  end  loaded  with  large  stones.  One  of  the  men 
shot  a  spruce  partridge,  (^Tetrao  canadensis,}  the  first  we  had  seen, 
though  they  are  said  to  be  abundant  here. 

I  climbed  up  the  point,  and  on  the  top  entered  a  thick  growth  of 
shrubs,  Labrador  tea,  and  various  species  of  Yaccinium.  The  whole 
surface  of  the  ground  was  covered  with  rich  green  moss  (^Sphagnum)  ^ 
spreading  over  the  loose  rocks  a  uniform  velvet  carpet,  into  which 
I  several  times  sunk  to  my  middle.  Larches  began  to  appear.  The 
woods  much  like  those  of  northern  New  England,  except  the  prom- 
inence of  the  lichens  and  mosses  here,  and  the  smaller  size  of  the 
trees.  Contrary  to  my  expectation,  and  to  what  had  been  told  me  of 
the  country,  the  forests  are  not  remarkably  dense,  and  there  is  rarely 
any  difficulty  in  penetrating,  except  in  the  cedar  swamps.  The 
ground  is  generally  rough,  since  it  is,  in  £Eict,  the  broken  slope  of  the 
lake  shore.  We  never  penetrated  far  into  the  interior,  which  is  sud 
to  be  in  general  thinly  wooded.  The  most  striking  feature  of  these 
woods  is  their  stillness  and  loneliness,  though  as  to  this  the  season  must 
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be  taken  into  account  Even  in  Massachusetts,  in  July  and  August, 
tfiere  are  comparativelj  few  birds  to  be  seen  or  heard,  and  travel- 
lers, among  odiers  Prince  Max  of  Neuwied,  (who  is  a  naturalist  to 
boot,)  have  founded  on  this  fact  very  false  conclusions  as  to  the 
scarcity  of  birds  in  the  United  States.  The  truth  is  that  owing  per- 
haps to  the  absence  of  marked  climatic  divisions,  the  birds  of  this 
country  extend  their  migration  very  far,  so  that  any  such  comparison 
should  be  made  in  spring  or  fall.  Then  much  allowance  must  be 
made  for  the  change  wrought  by  civilization.  Birds  and  animals 
(except  the  carnivorous  ones,)  always  increase  about  settlements ; 
a  well-known  fact  which  our  experience  confirmed,  for  about  the  posts, 
and  at  the  Sault,  both  were  always  more  numerous  than  elsewhere. 
In  Chicago,  a  few  years  ago,  a  gentleman  told  me  that  the  grouse 
and  quails  had  increased  in  that  neighborhood  eight-fold  within  his 
reoolloction  ;  I  myself  saw  numbers  of  quails  in  the  mahi  street  and 
on  the  houses,  and  was  assured  that  they  sometimes  entered  the  shops. 
The  cause  is  simply  the  increase  of  food.  Even  deer  continue  to 
increase  for  some  time  about  settlements. 

Tlio  sliore  now  became  higher  and  more  precipitous,  until  at  Les 
Eoourts,  marked  on  Bayfield's  chart,  ''  no  landing  for  boats,"  the 
oliflb  of  sieuite  rose  to  the  height  of  eight  hundred  feet  above  the 
lake.  Here  wore  swarms  of  swallows,  and  a  pair  of  sparrow-hawks, 
the  invariable  inhabitants  of  these  clii&.  Michipicotin  Island  was  now 
plMily  visible  to  the  south,  distant  about  ten  miles.  We  had  intended 
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was  strewn  with  lichens,  in  large  tufts  or  clods,  oft«n  eight  to  ten 
inches  deep  by  eighteen  inches  to  two  feet  across  ;  a  few  armfuls  of 
this  made  a  very  comfortable  bed.  After  the  sunset  faded,  the 
moon  shone  out  brilliantly,  and  we  sat  on  the  edge  of  the  slope  talk- 
ing of  many  things,  long  after  our  men  were  snoring  comfortably 
under  the  shelter  of  the  canoes  below. 

July  llth. — DayUght  showed  us  that  our  plateau  was  a  niche  cut 
in  the  rock,  which  rose  steeply  and  with  great  regularity  firom  all 
aides,  firinged  and  covered  with  trees.  We  rounded  the  point  of 
Otter  Head,  so  called  from  an  upright  parallelogram  of  rock,  (hav- 
ing, however,  so  far  as  I  could  see,  no  particular  resemblance  to  the 
head  of  an  otter,)  resting  on  the  top  of  the  point,  and,  joining  the 
"  Dancing  Feather  "  at  breakfast  time,  we  put  ashore  and  decided 
to  wwt  for  the  bateau.  On  the  way  a  solitary  Indian,  excessively 
dirty  and  ragged,  came  ofF  in  his  canoe  to  sell  us  fish,  and  turned 
out  to  be  the  brother-inrlaw  of  one  of  our  men,  a  very  decent-look- 
ing Canadian  Frenchman. 

The  woods  here  also  carpeted  with  moss,  and  sprinkled  with  Linnsea 
and  bunch-berry  ;  here  also  we  found  very  few  flies,  and  began 
to  give  some  credence  to  the  assertion  of  some  of  the  men,  that  they 
disappear  towards  the  end  of  this  month.  Perhaps  the  change  of 
temperature  may  render  them  sluggish,  for  we  had  now  crossed  the 
48th  degree  of  latitude,  and  the  greatest  heat  of  summer,  in  these 
northern  re^ons  coinciding  more  nearly  with  the  solstice,  was  now 
past. 

One  of  my  companions  and  myself  making  the  circuit  of  a  muddy 
pond,  formed  by  the  damming  up  of  a  small  stream  by  the  lake  beach, 
incautiously  attempted  to  return  through  a  patch  of  burnt  arbor 
vitses.  It  is  difficult  to  persuade  one's  self  at  a  short  distance  that 
these  burnt  places  are  so  impracticable  as  they  really  are,  even  though 
one  may  have  had  full  experience  of  them  before.  You  can  see 
through  the  trees  every  where,  and  the  groimd  is  plainly  visible 
among  the  stumps.  But  when  fairly  engaged,  you  find  the  fallen 
tmnks  are  piled  together  in  such  wild  confusion  that  you  seldom  touch 
the  ground  at  all,  but  are  obliged  to  get  along  squirrel  fashion  (only 
not  so  quickly  and  easily),  by  climbing  and  jumpmg  from  one  log  to 
another.    Moreover  the  effect  of  the  fire  is  not  at  all  imiform ;  some 


-ltl:"  •[:"  :ho  outsido,  is  converted  into 
^^T,  t:  :  -:u  are  precipitated  among  the 
-^si-T"  i::i-le  feelingly  aware  that  many 

'■■,<    ':i"7  \*ea  merely  sharpened  and 

"^^  -i-T  v.i'l  laborious  was  our  progress 
••  L  -"  -iiaio  mv  wav  to  the  edj^e  of  the 

:i'.   vucor  up  to  my  middle,  in  several 

•    •\.\:-\  :r-.'es  wi.hiM  allow,  rather  than  take 

i     -wvi:-."  minutes  in  making  less  than  a 

■■  .i-.-.'ii  .i.<.<ured  me  that  once  on  the  south 

:  ;  v-i.-Ie  dav  of  hard  work  to  iret  over 


■    :«r'od  :ind  broken ;  not  very  ahnij^t,  hut 

■  :i>:l'jri^'Io  :?i2e  coming  successively  in 

..-^rr-Mw  riL*tures<iue  wooded  islets  of 

«.«:-•>  ::•'*  <oiirh,  and  polished  and  round- 

.    ■v:r-«iy\os  in  the  rodilish  sienite  rock 

I  -iLi'/'-ux' .  The  wind  I'lew  in  puffs  from 
u\ui  vm'mk.  The  fluctuation  of  temper- 
■.•:i_:  :is  i:  was  calm,  the  unclouded  sun 
•'A-  :■ '.•vor  «'f  our  own  July,  hut  the  mo 
•»:is  Ocro?vr. 

\k.-.\\ii  :ii!  I  the  "  Dancing  Feather"  on- 
»«■•  oaii'vs  decided  to  keep  on  to  the  Pic 
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objects  discernible  except  some  Indians  and  their  dogs,  and  the  indis- 
tinct forms  of  their  lodges  on  the  beach. 

July  12tA. — Before  we  were  stirring  this  morning,  our  friends  of 
the  ^^  Dancing  Feather"  made  their  appearance,  and  we  learned  to 
oar  surprise  that  they  had  been  encamped  for  some  time  and  had 
already  finished  their  breakfast.  The  fact  was  their  voyageurs  were 
a  little  piqued  at  our  having  pushed  on  ahead  of  them,  and  were 
resolved  we  should  not  gtdn  any  advantage  by  it.  So  getting  up 
very  early  they  came  up  with  all  speed,  and  silently  passing  the  spot 
where  we  were  encamped,  pitched  their  tent  at  some  (Kstance  beyond, 
and  made  haste  to  get  breakfast  before  we  were  up. 

The  Pic  is  a  post  of  the  Hudson's  Bay  Company ;  the  smallest 
of  the  three  on  the  lake* ;  the  name  is  derived  not  as  we  at  first 
supposed,  from  the  pointed  hills  across  the  river,  but  from  an  Indian 
word.  Peek  or  Neepeeky  signifying,  I  believe,  "  dirty  water."  The 
same  word  occurs  in  Neepeegon.  It  is  situated  near  the  mouth  of  a 
rather  slug^h  stream  of  turbid,  brown  water,  about  two  hundred 
and  fifty  yards  broad,  flowing  through  a  valley,  wide  near  its  mouth 
and  narrowing  higher  up,  apparently  a  delta  of  the  river.  There 
are  considerable  falls  at  some  distance  up  the  river.  A  sand-bar,  on 
which  there  are  six  feet  of  water,  extends  across  its  mouth,  and  par- 
ticularly on  the  northern  side  there  is  a  very  broad  beach  of  white 
sand,  like  that  of  the  searshore,  drifted  into  hills,  and  at  the  top  of 
the  beach  into  a  high  ridge  or  dune,  like  that  at  Michipicotin,  but 
smaller,  whence  there  is  a  steep  descent  into  the  pitch-pine  woods 
behind  the  post.    Near  the  beach  is  a  remarkable  dyke  of  pitchstone. 

The  establishment  consists  of  a  number  of  whitewashed  red-trimmed 
buildings  of  one  story,  like  the  fishermen's  cottages  of  our  coast,  rang- 
ed round  a  hollow  square  and  surrounded  by  a  high  palisade.     The 

*  The  foUowing  lists  of  the  fon  obtained  for  the  two  last  years,  as  giren  by  ICr. 
Bcggfl  to  one  of  the  gentlemen  who  renudned  behind  here,  may  be  of  some  value  as  an 
indication  of  the  relative  abundance  of  the  different  species : — 1847, — ^bears,  21,  beavers, 
125,  lynxes,  237,  fishers,  83,  cross  foxes,  6,  red  do.,  18,  silver  do.,  3,  martins,  710,  minks, 
297,  musk-rats,  2,450,  otters,  137,  wolverine,  1,  ermines,  32. — 1848,— bears,  20,  beavers, 
125,  lynxes,  61,  fishers,  66,  red  foxes,  6,  white  foxes,  6,  martins,  1,167,  minks,  402, 
musk-rats,  1,999,  otters,  179,  ermines,  118.  The  inverse  proportions  of  lynxes  and  mar- 
tins confirm  wh^t  Mr.  Swanston  said.  It  is  to  be  observed  that  the  number  of  hunters 
is  much  smaUer  here  than  at  either  of  the  other  posts. 
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ground  inside  of  this  courtyard  is  covered  with  plank,  and  a  plank 
road,  also  enclosed  by  a  palisade,  leads  up  the  slope  from  the  river 
to  the  gate-way,  which  is  surmounted  by  a  sort  of  barbican. 

Jvdy  IZth. — ^There  was  a  dense  mist  and  an  easterly  wind  this 
morning,  much  like  one  of  our  chilly  sea-fogs.  This  was  the  first  in- 
stance of  fog  after  sunrise  we  had  met  with  on  the  lake,  though  it  was 
often  foggy  early  in  the  morning.  The  air  was  never  colder  than  the 
water,  so  that  condensation  could  take  place  only  when  the  saturated 
atmosphere  was  cooled  by  the  lake,  unresisted  by  the  action  of  the 
sun,  that  is,  before  sunrise.  That  the  air  was  full  of  moisture 
seemed  to  be  shown  by  the  fact  that  we  could  often  see  our  breath 
when  the  air  was  by  no  means  cold,  the  atmosphere  being  so  charged 
with  moisture  as  to  raise  the  dew  point,  or  degree  of  temperature  at 
which  the  vapor  becomes  visible,  unusually  high. 

The  pitch-pine  woods  behind  the  post  had  been  burnt  over,  and 
the  trees,  though  yet  standing,  were  mostly  dead,  affordmg  food  for 
myriads  of  wood-beetles,  (^MonoJiamus  scutellaris,')  whose  creaking 
resounded  on  all  sides.  These  in  their  turn  were  fed  upon  by  the 
Canada  jays,  and  by  two  rare  species  of  woodpeckers,  (P.  arcticuSj 
and  P.  hir8iUu8.^  The  arcticus  in  particular  was  very  abundant 
and  noby,  having  a  shrill,  startling  cry. 

The  Professor  got  a  number  of  fishes,  among  others  a  brilliant 
green  pickerel,  a  new  species.  A  sturgeon  was  caught  in  the  river 
opposite  our  tent,  in  a  net  belonging  to  one  of  the  Indians,  who  dis- 
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wiUi  a  feverish  attack  ever  since  Mica  Bay,  and  was  now  pro- 
noonced  by  the  medical  men  too  ill  to  proceed.  Fortunately  we  were 
able  to  leave  him  in  good  hands.  One  of  the  party  volunteered  to 
stay  with  him,  and  Mr.  and  Mrs.  Beggs  gave  him  the  best  accommo- 
dation the  post  afforded. 

This  was  the  only  case  of  sickness  during  our  excursion,  although 
the  mode  of  life  was  quite  new  to  most  of  us,  and  some  degree  of  hard- 
ship was  anticipated.  But  speaking  for  myself,  the  only  serious  in- 
convenience was  the  scorching  heat  of  the  sun,  which  severely  blis- 
tered the  skin  wherever  exposed. 

Our  course  this  forenoon  fortunately  lay  through  a  labyrinth  of 
islands,  by  which  we  avoided  the  force  of  the  wind  somewhat.  Just 
after  leaving  the  Pic  we  passed  through  a  river-like  channel,  about 
fifteen  feet  wide,  the  steep  sides  of  which  were  deeply  scored  in  a  di- 
rection diagonal  to  the  chasm,  showing,  the  Prof,  said,  that  the  body 
by  which  the  marks  were  made,  had  a  momentum  sufficient  to  disre- 
gard the  shape  of  the  ground  over  which  it  passed.  The  striae  here- 
abouts were  inclined  at  an  angle  of  39°  with  the  surface  of  the 
water. 

We  stopped  for  lunch  on  a  point  covered  with  Vaccinium  uUgino- 
9umj  and  similar  shrubs.  The  slimy  water-plants  floating  along  this 
point  were  filled  with  astonishing  numbers  of  drowned  insects,  and 
many  fine  specimens  were  obtained.  From  here  it  was  neces- 
sary to  make  a  traverse  of  some  three  or  four  miles  with  quite  as 
much  wind  as  we  could  stand  up  to.  This  brought  us  into  a  cluster 
of  islets  abreast  of  Pic  Island,  a  fine  bold  peak  seven  or  eight  hun- 
dred feet  high,  stretching  off  into  a  rocky  ridge.  The  whole  skeleton 
and  structure  of  the  peak  were  distinctly  visible,  from  the  effects  of 
a  fire  that  had  streamed  up  the  side  of  the  mountain  from  a  cove 
on  the  north,  where  there  is  a  campmg-ground.  The  Indians  and 
voyageurs  in  their  carelessness  and  wantonness  allow  their  camp-fires 
to  extend  into  the  woods,  which  on  these  rocky  slopes  are  dry  and 
inflammable.  The  consequence  is  that  the  foliage  of  the  trees  being 
deekoyed  and  their  roots  killed,  they  no  longer  hold  together  the  soil, 
and  it  is  accordingly  swept  off  by  the  next  rains,  leaving  a  clean  sur- 
fiioe  of  white,  calcined  rock  for  Nature  to  cover  again  in  the  course 
of  ages,  by  the  slow  succesaon  of  lichens,  shrubs  and  trees. 

6 


*  tftlft  ymmmf^^mk-i^aamL  tavo  (snocs  came  in  sig^t  from  the  op- 
^i«MA««A£i»«MtMiit^  jviiiitts^  lankmi^a  wide  trmTerse  for  die  Pic.  They 
immk.  :'^»^mdj  mmi^  wsmt  ml  om  &r  off  lo  be  spoken,  bat  we  had 
^  ^iMiMk  oiMik  it  ^««i^  ^i«iv«  SimpiioiL  of  die  Hodwm's  Bay  Company, 
*uw  ««iBb  ..v4m«»Miii  ^  :CM  Pk  on  Im  annual  tour.  We  afterwards 
•<iiyan»i.  untei  out^  ctM/ymcfiitni  v«$  ciicrect*  and  diat  he  arrived  about 
4^iA4  V  vt^naih.  imk  vivtittiii^  dii»  iBaking  in  diree  hoars  (for  it  was 
^^«*^  av'ii  .i>AMii  >%^  DUiiBiiia.  :iitfm«>  whas  we  had  taken  aD  day  for. 

'1ii»  .ta%«ii^'iaMc  i4^  Jtmak  ooced  for  his  rapid  travelling.  On  one 
vv^»da<u  a^  «>^  s;!^  :o  lui^e  iiued  one  day  at  the  Saolt,  and  break- 
:ii^i<^%4.  uin^  a^j.^  ^^MkkiiMCiKuu  a  distance  of  one  hundred  and  twenty 
•^<^  ''^Q  v4Mi<ftai|i«Ki  :iife^  ev««ii&g  on  a  most  picturesque  rocky  islet 
.s^    iM  .>4^M.^  >%ihrf^  w^  $fepi  on  natural  beds  of  solid  moss  and 

^  \<:t^  i\s^kik  ^yrtv  mfis  nccmng,  but  cleared  away  cold,  widi 
%^  .«^«WMA**teiA  :^>  .Mid  :ui^  vi£^.  We  passed  the  Slate  Islands,  hi^ 
M,.^  itK,.  u  ;Ik  vUiSiiiace  of  ^xva  or  eight  miles,  and  ran  into  a 
. » ^ ».  v,»  ou?  viKHii  <<'  ^aiic^  vHy*eJ  what  seemed  to  be  a  well-ordered 
k^,.j,  uui  '>.iL$;fciu  tit^  ;]UKi  larriies  judiciously  disposed  at  intervals. 
u  wv^Ui^  av  v*cJi  ^tv^»  ^:rK85  turned  out  to  be  bear-berry,  and 
Us  V  ^  ^w^wvv  csiiiAd^  %aftcik  idNf  bear4>erTy  loves,  but  which  accounted 

lHhi  -^wsii  ^ia>i  civiw^  attd  rwrofised  in  every  direction  by  rabbit 
.V   ^^»^^   \^vi)  i^iUitis  iittJl  v^  saw  some  trails  that  some  of  us  &n- 
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the  flames  to  seize  upon  each  fresh  tree,  win(Hng  round  it  Gke  ser- 
pents, crackling  and  rushing  furiously  through  its  branches  to  the 
top,  until  every  fragment  of  dry  bark,  lichen,  &c.,  was  consumed. 
The  fire  seems  too  dainty  to  take  the  more  solid  parts,  and  so,  for 
instance,  the  bunch  of  upright  cones  at  the  top  of  the  balsams,  re-, 
mains  distinguishable  in  the  forest  as  a  blackened  tuft.  Our  beautiful 
bear-berry  lawn  looked  now  more  like  a  peat-bog.  When  we  lefl, 
the  fire  was  in  fiill  progress,  and  was  probably  stayed  only  by  a 
swamp  beyond. 

Nature,  however,  generally  provides  that  no  land  that  can  be  of 
much  value  to  man  shall  be  subject  to  this  fate,  for  the  heavily-tim- 
bered (and  thus  fertile)  land  of  these  latitudes  is  mostly  too  wet  to 
bum,  except  the  solitary  birches,  which  if  you  set  a  torch  to  them, 
go  oflF  like  rockets,  but  do  not  set  fire  to  the  other  trees. 

We  passed  terraces  several  times  to-day,  and  in  one  place  in  par- 
ticular, on  a  grand  scale  at  the  bottom  of  a  bay,  forming  a  series  of 
vast  unbroken  arcs  of  about  a  mile  chord,  ascending  one  above  the 
other  to  the  height  of  several  hundred  feet,  and,  from  the  scantiness 
of  the  vegetation,  evidently  composed  of  sand. 

Camped  on  a  beach  of  coarse,  dark  sand,  under  a  high  abrupt  prom- 
ontory, enclosing  it  with  precipitous  walls.  Among  the  rocks  in  our 
neighborhood  were  discovered  veins  of  copper,  suggesting  to  the  Pro- 
fessor some  remarks,  which  he  illustrated  on  his  black  canvas, 
pinned  agsunst  the  side  of  his  tent : 

**  Veins  are  formed  sometimes  by  the  cracking  of  igneous  rocks  as  they 
cool ;  sometimes  also  by  the  subsidence  of  strata ;  cracks  being  formed,  are 
filled  from  the  melted  mass  below,  pressed  upon  by  sinking  strata  and 
thus  forced  upwards,  or  thrown  up  by  other  causes.  The  injected  mass, 
even  though  originally  the  same  as  that  into  which  it  penetrates,  may  j^t  pro- 
duce a  vein  of  a  different  character,  from  the  difference  of  cooling.  Where 
the  injected  mass  is  very  great  it  altera  the  surrounding  rock,  more  or  less 
in  proportion  to  its  vicinity  to  the  melted  substance.  In  these  metamorphic 
rockt^  as  they  are  called,  such  as  we  have  seen  in  great  abundance 
throughout  our  passage  along  the  lake  shore,  there  is  accordingly  the 
greatest  variety  of  character,  and  one  species  of  rock  passes  into  another  by 
80  many  intermediate  forms  that  it  is  often  difiicult  to  say  what  name  should 
be  ^ven  to  it,  the  rook,  originally  sandstone,  perhaps,  with  various  admix- 
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ctme  in  the  way,  was  reminded  of  the  impropriety  by  a  dig  from  the 
end  of  it  at  every  stroke,  until  he  withdrew  within  his  proper  limits. 
About  these  matters,  (which,  however,  were  confined  entirely  to  the 
management  of  the  boat,  &c.,  and  respected  ezclufflvely  the  public 
interests,)  they  never  argued  nor  attended  to  arguments,  but  quietly 
persisted  in  doing  as  they  thought  proper. 

The  immediate  shore  on  our  course  this  afternoon,  was  lower  than 
we  had  had  it  since  leaving  6ros-Cap  ;  rounded,  gradual  slopes  of 
rock  down  to  the  water,  bare  in  some  places,  and  the  rest  covered 
with  a  scanty  growth  of  trees.  At  some  distance  back,  rounded  hills 
rose  to  a  greater  hei^t. 

We  were  struck  here  and  elsewhere  by  the  regular  succession  of 
coves  and  points,  owing  apparently  to  the  trap-dykes,  which,  instead 
of  being  more  easily  decomposed  than  the  surrounding  rock,  and  thus 
forming  chasms,  as  on  the  other  dde  of  the  bay,  were  here  harder, 
and  so  stood  out  from  the  rest.* 

At  several  places  we  observed  terraces,  and  carried,  two  of  them, 
at  various  heights,  but  preserving  their  relative  positions,  about  two 
miles,  to  the  Biv.  a  la  Chienne,  where  they  turned  up  the  valley  and 
extended  along  its  left  bank  as  far  as  we  could  see,  having  an  eleva- 
tion of  about  two  hundred  feet.  Here,  according  to  intention,  we 
encamped  at  sunset,  fiftieen  miles  from  our  starting  place.  This 
river  is  deep,  and  about  ten  fathoms  wide,  imiber-colored  as  usual, 
with  a  broad  expansion  inside,  which,  with  the  wideness  of  the 
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akull,  with  two  shoulder-blades  and  some  yertebrse,  stuck  in  the 
crotch  of  a  tree.  The  jaws  were  very  neatly  bound  together  with 
Ufottap^  and  the  bones  painted  with  broad  stripes  of  black  and  Ver- 
million. Inside  of  the  skull  was  some  tobacco,  plugged  in  with  birch 
bark.  This  is  said  to  be  a  common  token  of  an  Indian  grave,  mark- 
ing the  dead  as  a  brave  hunter.  On  the  bank  above  were  remabs 
of  an  Indian  lodge. 

Jufy  10th. — ^Very  cool  this  mormng.  The  rocks  on  our  course 
umformly  doping  south-west  to  the  water,  m  consequence,  the  Profes- 
sor said,  of  glacial  action.  He  explained  that  in  order  to  form  satis- 
£EK;tory  evidence  of  the  action  of  ice,  it  was  necessary  that  the  slopes 
and  the  rounding  and  scratching  of  the  surface  should  have  a  direc- 
tion different  from  the  stratification  of  the  rock. 

We  passed  this  morning  several  mining  ^^  locations,"  indicated  by 
poles  set  up  on  the  rocks.  At  ^^  Les  Ecrits  "  were  rude  pictures  of 
canoes,  caribou,  horses,  snakes,  &c.,  cut  out  of  the  black  lichens,  on 
a  perpendicular  face  of  rock.  We  stopped  to  lunch  at  a  rocky  point 
fomung  a  shelf  nearly  level  with  the  water,  which  was  thirty 
feet  deep  alongside.  To  this  the  canoes  were  moored  by  a  moun- 
tain-ash sapling  at  head  and  stem,  the  small  end  tied  to  the 
canoe,  and  the  large  end  loaded  with  large  stones.  One  of  the  men 
shot  a  spruce  partridge,  (^Tetrao  canadenm^  the  first  we  had  seen, 
though  they  are  said  to  be  abundant  here. 

I  climbed  up  the  pomt,  and  on  the  top  entered  a  thick  growth  of 
shrubs,  Labrador  tea,  and  various  species  of  Yaccinium.  The  whole 
surface  of  the  ground  was  covered  with  rich  green  moss  (^Sphagnum)  ^ 
spreading  over  the  loose  rocks  a  uniform  velvet  carpet,  into  which 
I  several  times  sunk  to  my  middle.  Larches  began  to  appear.  The 
woods  much  like  those  of  northern  ]!^ew  England,  except  the  prom- 
inence of  the  lichens  and  mosses  here,  and  the  smaller  size  of  the 
trees.  Contrary  to  my  expectation,  and  to  what  had  been  told  me  of 
the  country,  the  forests  are  not  remarkably  dense,  and  there  is  rarely 
any  difficulty  in  penetrating,  except  in  the  cedar  swamps.  The 
ground  is  generally  rough,  since  it  is,  in  &ct,  the  broken  slope  of  the 
lake  shore.  We  never  penetrated  far  into  the  interior,  which  is  said 
to  be  in  general  tiiinly  wooded.  The  most  striking  feature  of  these 
woods  is  their  stillness  and  loneliness,  though  as  to  this  the  season  must 
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be  taken  into  account.  Even  m  Massachusetts,  in  July  and  August, 
there  are  comparatively  few  birds  to  be  seen  or  heard,  and  travel- 
lers, among  others  Prince  Max  of  Neuwied,  (who  is  a  naturalist  to 
boot,)  have  founded  on  this  fact  very  false  conclusions  as  to  the 
scarcity  of  birds  in  the  United  States.  The  truth  is  that  owing  per- 
haps to  the  absence  of  marked  climatic  divisions,  the  birds  of  this 
country  extend  their  migration  very  far,  so  that  any  such  comparison 
should  be  made  in  spring  or  fall.  Then  much  allowance  must  be 
made  for  the  change  wrought  by  civilization.  Birds  and  animals 
(except  the  carnivorous  ones,)  always  increase  about  settlements ; 
a  well-known  fact  which  our  experience  confirmed,  for  about  the  posts, 
and  at  the  Sault,  both  were  always  more  numerous  than  elsewhere. 
In  Chicago,  a  few  years  ago,  a  gentleman  told  me  that  the  grouse 
and  qusdls  had  increased  m  that  neighborhood  eight-fold  within  his 
recollection ;  I  myself  saw  numbers  of  quails  in  the  main  street  and 
on  the  houses,  and  was  assured  that  they  sometimes  entered  the  shops. 
The  cause  is  simply  the  increase  of  food.  Even  deer  continue  to 
increase  for  some  time  about  settlements. 

The  shore  now  became  higher  and  more  precipitous,  until  at  Les 
Ecourts,  marked  on  Bayfield's  chart,  "  no  landing  for  boats,"  the 
clifi  of  sienite  rose  to  the  height  of  eight  hundred  feet  above  the 
lake.  Here  were  swarms  of  swallows,  and  a  pair  of  sparrow-hawks, 
the  invariable  inhabitants  of  these  clii&.  Michipicotin  Island  was  now 
plainly  visible  to  the  south,  distant  about  ten  miles.  We  had  intended 
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was  strewn  with  lichens,  in  large  tufts  or  clods,  oft^en  eight  to  ten 
inches  deep  by  eighteen  inches  to  two  feet  across  ;  a  few  armfuls  of 
this  made  a  very  comfortable  bed.  Aft^er  the  sunset  faded,  the 
moon  shone  out  brilliantly,  and  we  sat  on  the  edge  of  the  slope  talk- 
ing of  many  things,  long  aft^r  our  men  were  snoring  comfortably 
under  the  shelter  of  the  canoes  below. 

July  Wih. — ^Daylight  showed  us  that  our  plateau  was  a  niche  cut 
in  the  rock,  which  rose  steeply  and  with  great  regularity  from  all 
rides,  fringed  and  covered  with  trees.  We  rounded  the  point  of 
Otter  Head,  so  called  from  an  upright  parallelogram  of  rock,  (hav- 
ing, however,  so  far  as  I  could  see,  no  particular  resemblance  to  the 
head  of  an  otter,)  resting  on  the  top  of  the  point,  and,  joining  the 
^^  Dancing  Feather  "  at  breakfast  time,  we  put  ashore  and  decided 
to  widt  for  the  bateau.  On  the  way  a  solitary  Indian,  excessively 
dirty  and  ragged,  came  off  in  his  canoe  to  sell  us  fish,  and  turned 
out  to  be  the  brother^vrlaw  of  one  of  our  men,  a  very  decent-look- 
ing Canadian  Frenchman. 

The  woods  here  also  carpeted  with  moss,  and  sprinkled  with  Linnaea 
and  bunch-berry  ;  here  also  we  found  very  few  flies,  and  began 
to  give  some  credence  to  the  assertion  of  some  of  the  men,  that  they 
disappear  towards  the  end  of  this  month.  Perhaps  the  change  of 
temperature  may  render  them  sluggish,  for  we  had  now  crossed  the 
48th  degree  of  latitude,  and  the  greatest  heat  of  summer,  in  these 
northern  regions  coinciding  more  nearly  with  the  solstice,  was  now 
past. 

One  of  my  companions  and  myself  making  the  circuit  of  a  muddy 
pond,  formed  by  the  damming  up  of  a  small  stream  by  the  lake  beach, 
incautiously  attempted  to  return  through  a  patch  of  burnt  arbor 
vitoes.  It  is  difficult  to  persuade  one's  self  at  a  short  distance  that 
these  burnt  places  are  so  impracticable  as  they  really  are,  even  though 
one  may  have  had  full  experience  of  them  before.  You  can  see 
through  the  trees  every  where,  and  the  ground  is  plainly  visible 
among  the  stumps.  But  when  fairly  engaged,  you  find  the  fallen 
trunks  are  piled  together  in  such  wild  confusion  that  you  seldom  touch 
the  ground  at  all,  but  are  obliged  to  get  along  squirrel  fashion  (only 
not  80  quickly  and  easily),  by  climbing  and  jumping  from  one  log  to 
another.    Moreover  the  eflkct  of  the  fire  is  not  at  all  uniform ;  some 
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of  the  wood,  without  much  change  of  the  outside,  is  converted  into 
mere  punk,  so  that  if  you  step  on  it  you  are  precipitated  among  the 
charred  logs,  and  in  your  passage  made  feelingly  aware  that  many 
of  the  small  branches  and  ends  have  been  merely  sharpened  and 
hardened  by  it  into  spikes.  So  slow  and  laborious  was  our  progress 
that,  having  with  great  diflSculty  made  my  way  to  the  edge  of  the 
pond,  I  waded  along,  with  the  water  up  to  my  middle,  in  several 
inches  of  mud,  as  far  as  the  Men  trees  would  allow,  rather  than  take 
to  the  bank.  We  were  about  twenty  minutes  in  making  less  than  a 
quarter  of  a  mile,  and  my  companion  assured  me  that  once  on  the  south 
shore  of  the  lake  it  took  him  a  whole  day  of  hard  work  to  get  over 
seven  miles  of  this  ground. 

The  shore  now  became  very  varied  and  broken ;  not  very  abrupt,  but 
rounded  hills  and  points  of  considerable  size  coming  successively  in 
flight,  and  on  the  water-side  numerous  picturesque  wooded  islets  of 
granite,  with  abrupt  feces  towards  the  south,  and  polished  and  round- 
ed slopes  northward.  Wide  trap^ykes  in  the  reddish  sienite  rock 
all  ground  down  to  an  even  surface.  The  wind  blew  in  pufis  from 
the  N.  W.,  alternating  with  dead  calms.  The  fluctuation  of  temper- 
ature was  astonishing.  So  long  as  it  was  calm,  the  unclouded  sun 
beat  down  upon  us  wi^h  all  the  fervor  of  our  own  July,  but  the  mo- 
ment the  wind  sprung  up  it  was  October. 

Evening  coming  on,  the  bateau  and  the  "  Dancing  Feather"  en- 
camped, but  we  in  the  other  two  canoes  decided  to  keep  on  to  the  Pic 
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objects  discernible  except  some  Indians  and  their  dogs,  and  the  indis- 
tinct forms  of  their  lodges  on  the  beach. 

Jviy  \Wi. — Before  we  were  stirring  this  morning,  our  friends  of 
the  ^^  Dancing  Feather"  made  their  appearance,  and  we  learned  to 
our  surprise  that  they  had  been  encamped  for  some  time  and  had 
already  finished  their  breakfast.  The  fact  was  theur  voyageurs  were 
a  little  piqued  at  our  having  pushed  on  ahead  of  them,  and  were 
resolved  we  should  not  gain  any  advantage  by  it.  So  getting  up 
very  eariy  they  came  up  with  all  speed,  and  silently  passing  the  spot 
where  we  were  encamped,  pitched  their  tent  at  some  distance  beyond, 
and  made  haste  to  get  breakfast  before  we  were  up. 

The  Pic  is  a  post  of  the  Hudson's  Bay  Company ;  the  smallest 
of  the  three  on  the  lake* ;  the  name  is  derived  not  as  we  at  first 
supposed,  from  the  pointed  hills  across  the  river,  but  from  an  Indian 
word.  Peek  or  Neepeekj  signifying,  I  believe,  "  dirty  water."  The 
same  word  occurs  in  Neepeegon.  It  is  situated  near  the  mouth  of  a 
rather  slug^h  stream  of  turbid,  brown  water,  about  two  hundred 
and  fifty  yards  broad,  flowing  through  a  valley,  wide  near  its  mouth 
and  narrowing  higher  up,  apparently  a  delta  of  the  river.  There 
are  considerable  falls  at  some  distance  up  the  river.  A  sand-bar,  on 
which  there  are  six  feet  of  water,  extends  across  its  mouth,  and  par- 
ticularly on  the  northern  side  there  is  a  very  broad  beach  of  white 
sand,  like  that  of  the  searshore,  drifted  into  hills,  and  at  the  top  of 
the  beach  into  a  high  ridge  or  dune,  like  that  at  Michipicotin,  but 
smaller,  whence  there  is  a  steep  descent  into  the  pitch-pine  woods 
behind  the  post.    Near  the  beach  is  a  remarkable  dyke  of  pitchstone. 

The  establishment  consists  of  a  number  of  whitewashed  red-trimmed 
buildings  of  one  story,  like  the  fishermen's  cottages  of  our  coast,  rang- 
ed round  a  hollow  square  and  surrounded  by  a  high  palisade.     The 

*  The  foUowing  lists  of  the  ton  obtained  for  the  two  last  years,  as  giyen  by  ICr. 
Beggs  to  one  of  the  gentlemen  who  remained  behind  here,  may  be  of  some  value  as  an 
indication  of  the  relative  abundance  of  the  different  species : — 1847,— bears,  21,  beavers, 

125,  lynxes,  237,  fishers,  83,  cross  foxes,  6,  red  do.,  18,  silver  do.,  3,  martins,  710,  minks, 
297,  musk-rats,  2,450,  otters,  137,  wolverine,  1,  ermines,  32. — 1848, — bears,  20,  beavers, 

126,  lynxes,  61,  fishers,  66,  red  foxes,  6,  white  foxes,  6,  martins,  1,167,  minks,  402, 
BQsk-rats,  1,999,  otters,  179,  ermines,  118.  The  inverse  proportions  of  lynxes  and  mar- 
tins confirm  wh^  Mr.  Swanston  said.  It  is  to  be  observed  that  the  number  of  hunters 
if  much  smaller  here  than  at  either  of  the  other  posts. 


72 


LAKB   SUPERIOR. 


ground  inside  of  this  courtyard  is  covered  with  plank,  and  a  plank 
road,  also  enclosed  by  a  palisade,  leads^  up  the  slope  from  the  river 
to  the  gate-way,  which  is  surmounted  by  a  sort  of  barbican. 

July  IZih. — ^There  was  a  dense  mist  and  an  easterly  wind  this 
morning,  much  like  one  of  our  chilly  sea-fogs.  This  was  the  first  in- 
stance of  fog  after  sunrise  we  had  met  with  on  the  lake,  though  it  was 
often  foggy  early  in  the  morning.  The  air  was  never  colder  than  the 
water,  so  that  condensation  could  take  place  only  when  the  saturated 
atmosphere  was  cooled  by  the  lake,  unresisted  by  the  action  of  the 
sun,  that  is,  before  sunrise.  That  the  air  was  full  of  moisture 
seemed  to  be  shown  by  the  fact  that  we  could  oflen  see  our  breath 
when  the  air  was  by  no  means  cold,  the  atmosphere  being  so  charged 
with  moisture  as  to  rtdse  the  dew  point,  or  degree  of  temperature  at 
which  the  vapor  becomes  visible,  unusually  high. 

The  pitch-pine  woods  behind  the  post  had  been  burnt  over,  and 
the  trees,  though  yet  standing,  were  mostly  dead,  afifording  food  for 
myriads  of  wood-beetles,  (^MonoJiamiLS  aciUellariSj')  whose  creaking 
resounded  on  all  sides.  These  in  their  turn  were  fed  upon  by  the 
Canada  jays,  and  by  two  rare  species  of  woodpeckers,  (P.  arcticus^ 
and  P.  hirsutus.')  The  arcticus  in  particular  was  very  abundant 
and  noisy,  having  a  shrill,  startling  cry. 

The  Professor  got  a  number  of  fishes,  among  others  a  brilliant 
green  pickerel,  a  new  species.  A  sturgeon  was  caught  in  the  river 
opposite  our  tent,  in  a  net  belonging  to  one  of  the  Indians,  who  dis- 
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with  a  feverish  attack  ever  since  Mica  Bay,  and  was  now  pro- 
noonced  by  the  medical  men  too  ill  to  proceed.  Fortunately  we  were 
able  to  leave  him  in  good  hands.  One  of  the  party  volunteered  to 
stay  with  him,  and  Mr.  and  Mrs.  Beggs  gave  him  the  best  accommo- 
dation the  post  afforded. 

This  was  the  only  case  of  sickness  during  our  excursion,  although 
the  mode  of  life  was  quite  new  to  most  of  us,  and  some  degree  of  hard- 
ship was  anticipated.  But  speaking  for  myself,  the  only  serious  in- 
convenience was  the  scorching  heat  of  the  sun,  which  severely  blis- 
tered the  skin  wherever  exposed. 

Our  course  this  forenoon  fortunately  lay  through  a  labyrinth  of 
islands,  by  which  we  avoided  the  force  of  the  wind  somewhat.  Just 
after  leaving  the  Pic  we  passed  through  a  river-like  channel,  about 
fifteen  feet  wide,  the  steep  sides  of  which  were  deeply  scored  in  a  di- 
rection diagonal  to  the  chasm,  showing,  the  Prof,  said,  that  the  body 
by  which  the  marks  were  made,  had  a  momentum  sufficient  to  disre- 
gard the  shape  of  the  ground  over  which  it  passed.  The  striae  here- 
abouts were  inclined  at  an  angle  of  39""  with  the  surface  of  the 
water. 

We  stopped  for  lunch  on  a  point  covered  with  Vacdnium  viigino- 
9umj  and  similar  shrubs.  The  slimy  water-plants  floating  along  this 
point  were  fiUed  with  astonishing  numbers  of  drowned  insects,  and 
many  fine  specimens  were  obtained.  From  here  it  was  neces- 
sary to  make  a  traverse  of  some  three  or  four  miles  with  quite  as 
much  wind  as  we  could  stand  up  to.  This  brought  us  into  a  cluster 
of  islets  abreast  of  Pic  Island,  a  fine  bold  peak  seven  or  eight  hun- 
dred feet  high,  stretchmg  off  into  a  rocky  ridge.  The  whole  skeleton 
and  structure  of  the  peak  were  distinctly  visible,  from  the  effects  of 
a  fire  that  had  streamed  up  the  side  of  the  mountain  from  a  cove 
on  the  north,  where  there  is  a  camping-ground.  The  Indians  and 
voyageurs  in  their  carelessness  and  wantonness  allow  their  camp-fires 
to  extend  into  the  woods,  which  on  these  rocky  slopes  are  dry  and 
inflammable.  The  consequence  is  that  the  foliage  of  the  trees  being 
deekoyed  and  their  roots  killed,  they  no  longer  hold  together  the  soil, 
and  it  is  accordingly  swept  off  by  the  next  rains,  leaving  a  clean  sur- 
fiice  of  white,  calcined  rock  for  Nature  to  cover  again  in  the  course 
of  ages,  by  the  slow  succesaon  of  lichens,  shrubs  and  trees. 
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While  passmg  this  island,  two  canoes  came  in  sight  from  the  op- 
posite direction,  evidently  making  a  wide  traverse  for  the  Pic.  They 
passed  rapidly  along  mider  ssdl  too  far  off  to  be  spoken,  but  we  had 
no  doubt  that  it  was  Gov.  Simpson  of  the  Hudson's  Bay  Company, 
who  was  expected  at  the  Pic  on  his  annual  tour.  We  afterwards 
learned  that  this  conjecture  was  correct,  and  that  he  arrived  about 
right  o'clock  that  evening,  thus  making  in  three  hours  (for  it  was 
about  five  when  we  passed  them,)  what  we  had  taken  all  day  for. 

The  Governor  is  much  noted  for  his  rapid  travelling.  On  one 
occasion  he  is  said  to  have  dmed  one  day  at  the  Sault,  and  break- 
fiftsted  the  next  at  Michipicotin,  a  distance  of  one  hundred  and  twenty 
nules.  We  encamped  this  evening  on  a  most  picturesque  rocky  islet 
near  the  shore,  where  we  slept  on  natural  beds  of  solid  moss  and 
huckleberry  bushes,  a  foot  deep. 

July  15tA. — Rain  early  this  morning,  but  cleared  away  cold,  with 
an  autumnal  sky  and  high  wind.  We  passed  the  Slate  Islands,  high 
and  blue,  at  the  distance  of  seven  or  eight  miles,  and  ran  into  a 
cove,  at  the  bottom  of  which  opened  what  seemed  to  be  a  well-ordered 
lawn,  with  balsam  firs  and  larches  judiciously  disposed  at  intervals. 
In  landing,  the  rich  green  grass  turned  out  to  be  bear-berry,  and 
the  soil  mere  sand,  which  the  bear-berry  loves,  but  which  accounted 
for  the  scantiness  of  trees. 

The  woods  were  crossed  and  recrossed  in  every  direction  by  rabbit 
(or  rather  hare)  paths,  and  we  saw  some  trails  that  some  of  us  fSui- 
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the  flames  to  seize  upon  each  fresh  tree,  winding  rotind  it  like  ser- 
pents, crackling  and  rushing  furiously  through  its  branches  to  the 
top,  until  every  fragment  of  dry  bark,  lichen,  &c.,  was  consumed. 
The  fire  seems  too  dainty  to  take  the  more  solid  parts,  and  so,  for 
instance,  the  bunch  of  upright  cones  at  the  top  of  the  balsams,  re-. 
DEudns  distinguishable  in  the  forest  as  a  blackened  tuft.  Our  beautiful 
bear-berry  lawn  looked  now  more  like  a  peat-bog.  When  we  lefl, 
the  fire  was  in  full  progress,  and  was  probably  stayed  only  by  a 
swamp  beyond. 

Nature,  however,  generally  provides  that  no  land  that  can  be  of 
much  value  to  nian  shall  be  subject  to  this  fate,  for  the  heavily-tim- 
bered (and  thus  fertile)  land  of  these  latitudes  is  mostly  too  wet  to 
bum,  except  the  solitary  birches,  which  if  you  set  a  torch  to  them, 
go  off  like  rockets,  but  do  not  set  fire  to  the  other  trees. 

We  passed  terraces  several  times  to-day,  and  in  one  place  in  par- 
ticular, on  a  grand  scale  at  the  bottom  of  a  bay,  forming  a  series  of 
vast  unbroken  arcs  of  about  a  mile  chord,  ascending  one  above  the 
other  to  the  height  of  several  hundred  feet,  and,  firom  the  scantiness 
of  the  vegetation,  evidently  composed  of  sand. 

Camped  on  a  beach  of  coarse,  dark  sand,  under  a  high  abrupt  prom- 
ontory, enclosing  it  with  precipitous  walls.  Among  the  rocks  in  our 
neighborhood  were  discovered  veins  of  copper,  suggesting  to  the  Pro- 
fessor some  remarks,  which  he  illustrated  on  his  black  canvas, 
pinned  against  the  side  of  his  tent : 

"  Veins  are  formed  sometimes  by  the  cracking  of  igneous  rocks  as  they 
cool ;  sometimes  also  by  the  subsidence  of  strata ;  cracks  being  formed,  arc 
filled  from  the  melted  mass  below,  pressed  upon  by  sinking  strata  and 
thus  forced  upwards,  or  thrown  up  by  other  causes.  The  injected  mass, 
even  though  originally  the  same  as  that  into  which  it  penetrates,  may  j^t  pro- 
duce a  vein  of  a  di%rent  character,  from  the  difference  of  cooling.  Where 
tlie  injected  mass  Is  very  great  it  alters  the  surrounding  rock,  more  or  less 
m  proportion  to  its  vicinity  to  the  melted  substance.  In  these  metamorphic 
rock$,  as  ihey  are  called,  such  as  we  have  seen  in  great  abundance 
throughout  our  passage  along  the  lake  shore,  there  is  accordingly  the 
greatest  variety  of  character,  and  one  species  of  rock  passes  into  another  by 
so  many  intermediate  forms  that  it  b  oflen  difficult  to  say  what  name  should 
be  g^ven  to  it,  the  rock,  originally  sandstone,  perhaps,  with  various  admix- 
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tares,  being  changed  into  sienite  or  porphyry,  or  into  rock  partaking  in 
yarions  degrees  of  the  characters  of  both,  by  the  influence  of  large  veins  of 
melted  materials.  Metallic  veins  are  sometimes  formed  in  the  same  way, 
by  injection,  and  they  also  in  the  same  manner  modify  the  surrounding  rock, 
as  in  the  instance  before  us.  Sometimes,  also,  they  are  formed  by  sublima- 
tion into  crevices,  or  by  electro-magnetic  action,  causing  an  interchange  of 
particles  between  various  parts  of  the  rock." 

JtdylQth. — Early  this  forenoon  the  Island  of  St.  Ignace  ap- 
peared  looming  up  in  the  distance.  We  passed  the  '^  Fetits 
Ecrits,"  a  rock  ornamented  with  representations  of  various  ani- 
mals, canoes  full  of  men,  &c.,  together  with  various  fabulous  mon- 
sters, such  as  snakes  with  wings,  and  the  like,  cut  out  of  the 
lichens ;  the  work  of  the  Indians,  or  perhaps  of  stray  miners  or  search- 
ers for  copper,  who,  as  appeared  by  dates  and  initials,  have  adopted 
firom  them  this  mode  of  attracting  the  attention  of  the  passer-by. 
These  pictures  were  of  various  dates,  as  was  shown  by  the  various  de- 
grees of  distinctness,  as  the  rock  was  either  quite  laid  bare,  or  the  black 
lichens  had  more  or  less  completely  recovered  possession  of  it.  We 
now  entered  the  vast  archipelago  of  islands  occupying  the  whole 
N.  W.  comer  of  the  lake,  as  far  as  Pigeon  River,  a  distance  of  about 
two  and  a  half  degrees  of  longitude,  viz. :  from  9>T  30 '  to  W  W. 
It  is  difficult  to  convey  any  notion  of  the  vast  nuinber  of  islets  and 
rocks  in  this  part  of  the  lake.  Capt.  Bayfield  in  his  (unpublished) 
chart  of  I^n-ke  IIiir^T].  i^  said  {n  l.avf/  laid  down  tKirt\  si\  tlim:^ars[i 
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He  was  a  huge  fellow,  with  a  great  head,  covered  with  dishevelled  hair, 
yet  not  iU-ahapen,  and  having  something  of  the  picturesqueness  of  a 
bowlder  of  granite.  The  woman  had  on  a  sort  of  cloak  of  white  hare- 
skins,  with  a  hood  attached,  which  was  drawn  up  over  her  head.  Some- 
body gave  the  man  a  cigar,  and  showed  him  which  end  to  put  into  his 
mouth  and  how  to  light  it,  which  he  did,  and  smoked  away  very  clev- 
erly. Signs  were  made  to  him  to  ^ve  the  woman  a  puflF,  but  she  un- 
luckily put  the  lighted  end  into  her  mouth,  and  after  that  good- 
naturedly  but  firmly  declmed  to  have  anything  to  do  with  these  new- 
fiingled  pipes. 

The  wind  meantime  had  risen,  and  coming  out  from  the  lee  of  the 
islands  into  an  open  bay,  we  found  the  head  wind  and  sea  too  strong 
to  be  contended  with,  and  so  put  back  into  a  cove,  the  entrance  of 
which  we  had  just  passed.  Passing  through  a  narrow  strait  we  came 
into  a  quiet  bay  that  seemed  like  a  land-locked  lagoon,  but  was  in 
fiEM^t  separated  from  the  lake  only  by  a  couple  pf  islands.  The  sides 
of  the  cove  rose  steeply  from  the  water's  edge  with  only  a  narrow 
circlet  of  sand  between  the  water  and  the  trees,  in  some  places  hardly 
leaving  room  to  pass  outside.  Thus  protected,  the  little  bay,  with  its 
firinge  of  birches  and  arbor-vitses,  as  unruffled  as  some  inland  pool  of 
a  still  September  afternoon,  presented  a  strong  contrast  with  the 
turbulence  of  the  weather  without.  I  climbed  up  the  steep  bank, 
which  was  everywhere  covered  with  deep  beds  of  moss,  and  penetra- 
ted with  some  difficulty  to  the  outside  of  the  island,  for  an  island  it 
was,  and  the  reader  must  understand  that  at  the  ^^  Petits  Ecrits"  we 
quitted  the  shore,  which  here  trends  to  the  northward,  and  pursued 
a  westerly  course  among  the  almost  continuous  islands,  intending  to 
pass  outside  of  St.  Ignace. 

The  spruce  woods  here  were  very  dense,  and  encumbered  with 
&llen  birch  trunks,  as  if  the  spruces  had  usurped  the  place  of  a 
birch  forest.  Part  way  a  sort  of  path  was  broken,  and  fresh  tracks 
of  some  large  animal,  sinking  a  foot  deep  into  the  moss ;  —  prob- 
ably a  lynx,  as  they  abound  here.  Hare  tracks  in  all  directions. 
Snares  were  set  in  the  evening,  and  two  hares  caught.  The  method 
of  setting  these  snares,  which  is  extensively  practised  by  the  Indians, 
is  this.  A  well-frequented  hare-path  being  selected,  is  blocked  up 
by  a  fence  of  sticks,  leaving  only  a  narrow  passage  over  which  a 
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running-noose  is  stretched ;  the  animal  in  jumping  through  gets  caught 
by  the  neck.  It  is  said  that  they  can  hardly  be  made  to  leave  the 
path,  and  they  are  thus  very  easily  caught.  The  Indians  rely  much 
upon  them  for  support,  particularly  in  winter. 

On  the  outside  of  the  island  were  rough  beaches  of  large  stones, 
and  rocky  points  against  which  the  waves  were  beating  furiously. 

This  evening  as  we  were  arran^g  the  musquito-bar  in  our  tent 
(a  nice  job  and  one  requiring  abundance  of  light),  our  candle  proved 
to  be  missing,  and  we  supplied  its  place  by  piling  on  the  fire  a  large 
quantity  of  usnea,  which  streamed  from  all  the  trees.  This  is 
not  an  unimportant  article  in  the  economy  of  these  regions.  There  is 
no  better  material  for  the  packing  of  specimens ;  it  makes  capital  bed- 
ding, and  it  is  so  inflammable  that  a  tree  covered  with  it  makes  the 
best  possible  beacon  or  mgnal-torch.  The  Indian  women  use  this  as 
well  as  moss  for  stuffing  the  bottom  of  their  portable  cradles. 

The  wind  fell  in  the  course  of  the  night,  and  there  was  nun  before 
morning. 

July  llth. — Cloudy  and  warm.  Made  a  traverse  at  sunrise  of 
three  or  four  miles,  and  then  began  again  to  thread  our  way  through 
endless  woody  islands  of  greenstone,  often  showing  vertical  sides. 
The  main  shore  was  now  several  miles  distant  and  constantly  reced- 
ing in  high  domed  summits.  St.  Ignace,  high  m  firont,  black  to  the 
top  with  spruce  forests ;  and  a  dim,  majestic  outline  in  the  &r  distance, 
seeming  only  to  divide  one  part  of  the  sky  from  the  other,  our  voya- 
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with  a  crib  for  sleeping  inside,  and  "  Douglass'  Hotel"  written  on 
a  board  by  the  door.  This  was  one  of  the  many  places  (there  are 
several  on  this  island),  where  works  were  commenced  without  any 
proper  exploration  of  the  ground,  the  only  indication  of  ore  being 
some  veins  of  calc-spar,  which  by  a  too  hasty  induction  was  sup- 
posed to  be  a  sure  sign  of  copper.  Small  quantities  of  native  copper 
were  found,  but  not  sufficient  to  pay  for  the  trouble  of  getting  it. 

After  break£E»t,  the  weather  being  favorable  it  was  decided  to  make 
the  ascent,  and  we  started  accordingly,  takiilg  a  narrow  gorge  that 
one  of  the  men,  who  acted  as  guide,  said  led  to  the  peak  ;  but  stop- 
ping behind  for  a  moment,  I  lost  the  party,  and  could  not  distinguish 
the  tnul  amid  the  multitude  of  hare-tracks  through  the  woods.  I 
shouted,  and  was  answered  repeatedly,  but  the  voices  were  so  echoed 
back  and  forth  in  the  narrow  valley,  that  I  could  not  make  out  their 
direction,  and  went  back  to  the  camp. 

In  the  afternoon  they  returned,  reporting  a  very  fatiguing  climb, 
the  barometer  broken,  and  the  flies  very  troublesome.  The  black  fly 
is  fond  of  high  and  dry  atuations,  and  is  always  found  in  greater  num- 
bers about  the  top  of  a  hill  than  at  the  foot.  They  had  ascended  the 
peak,  however,  and  christened  it  Mount  Cambridge,  in  case  it  had 
not  already  been  named.  The  summit  was  steep  and  rocky,  the 
rocks  polished  and  scratched  to  the  top.  Contrary  to  expectation 
they  found  no  change  whatever  in  the  vegetation. 

The  woods  here  were  filled  with  linnroa,  and  several  species  of 
Pyrola.    We  left  at  five  o'clock,  passing  outside  of  the  island. 

St.  Ignace  seems  to  be  a  collection  of  peaks,  and  in  the  middle  a 
long  interrupted  ridge,  that  seemed  still  higher  than  Mt.  Cambridge. 
We  encamped  this  evening  on  a  long  narrow  island  lying  north  and 
south,  confflsting  of  two  beaches  meeting  in  a  ridge  in  the  middle, 
and  composed  of  large  angular  fragments  of  porphyry  with  only  the 
comers  worn  off.  Each  side  of  the  isl^d  was  ploughed  from  one 
end  to  the  other  with  furrows  a  foot  or  more  in  depth,  parallel  to  the 
water.  The  stones  were  covered  with  great  clods  of  lichen,  and  a 
few  mountain-ashes  and  spruces  grew  along  the  dividing  ridge. 

July  18tA. — Started  at  sunrise  with  our  India-rubber  cloth  for  a 
sail,  the  wind  being  for  once  £Etvorable.  In  rounding  the  end  of 
the  island  we  found  furrows  like  those  above  described,  but  at  right 
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angles  with  them,  nmning  across  the  end  of  the  island.  Oar  course 
lay  through  long  river-like  channels,  formed  by  parallel  series  of  rocks 
and  islets.  Near  evening  we  passed  a  number  of  Indian  lodges  clus- 
tered on  an  island,  with  the  usual  number  of  barking  dogs  and  squalid 
children,  and  hoped  to  get  fish  from  them,  but  they  had  none  except 
dried,  which  is  tough  and  tasteless,  in  texture  and  appearance  some- 
what resembling  parchment. 

In  the  night  it  blew  hard  from  the  westward,  and  we  waked  up  in 
some  anxiety  lest  our  tent  should  be  capsized,  but  John  was  already 
on  hand  and  secured  it. 

July  19<A. — Detained  here  by  the  violence  of  the  wind  (degrade, 
the  voyageurs  call  it,)  until  about  three  P.M.,  when  we  pushed  on 
past  Pomt  Porphyry,  and  encamped  in  a  deep  narrow  bay  to  the 
northward,  stopping  on  the  way  to  examine  an  interesting  locality 
where  altered  red  sandstone  and  trap  were  seen  in  close  contact. 

In  the  sandstone  were  ripple-marks  and  cracks,  such  as  one  sees 
in  a  dry  mud-flat.  The  surface  in  many  places  had  an  oily  smooth- 
ness, and  in  lookmg  down  upon  it  one  might  easily  have  taken  it  for 
a  bed  of  red  mud  just  left  dry. 

This  cove  was  evidently  a  favorite  camping-ground,  from  the  marks 
of  recent  fires,  and  the  large  number  of  lodge-poles  on  the  bank. 
Near  the  water's  edge  was  a  quantity  of  spruce  bark,  saddled  in 
sheets  one  over  the  other  on  a  horizontal  stick,  like  the  roof  of  a 
house.     We  at  first  took  it  for  a  grave,  but  it  afterwards  appeared 
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the  (ace  of  the  yertical  wall  of  basalt-like  columns  rising  out  of  the 
forest  that  clings  about  its  base  and  sides.  Near  at  hand,  the  hori- 
zontal lines  disappear,  being  in  fact  rather  suggested  than  clearly 
made  out,  and  only  the  vertical  chasms  are  seen.  As  we  passed  the 
end  of  the  cape  we  found  the  ridge  narrow  and  precipitous  on  both 
sides,  forming  a  wall  across  the  mouth  of  Thunder  Bay.  Another 
fragment  of  this  wall  we  had  in  the  southern  ridge  of  Pie  Island, 
on  our  left.  It  is  continued  by  the  high,  narrow  islands  beyond, 
and  repeated  in  the  parallel  ridges  of  Isle  Boy  ale. 

We  stopped  to  lunch  at  Hare  Island,  a  little  bit  of  gravel  with 
few  stunted  spruces,  but  covered  with  grass  and  an  abundance  of 
flowers.  We  now  had  before  us  a  traverse  of  about  fourteen  miles 
to  Fort  William,  the  white  buildings  of  which  were  nsible  amid  the 
dark  swamp  across  the  bay. 

The  wind  was  rising,  but  we  set  off,  and  the  boats  were  soon  far 
apart.  Our  canoe  and  tlie  Professor's  made  for  the  southernmost 
entrance  of  the  river  on  which  the  post  stands,  as  the  nearest,  and 
were  glad  to  escape  into  quiet  water  from  the  rough  waves  of  the  bay, 
several  of  which  found  their  way  into  our  boat  in  spite  of  all  Henry's 
care  and  skill.  The  entrance  of  the  river  is  wide  and  shallow,  en- 
closing a  large  delta,  cut  tlvrough  the  middle  by  the  stream,  so  that 
the  river  has  in  fact  three  mouths,  the  northern  and  southern  ones 
some  two  or  three  miles  apart.  Some  distance  outside  the  mouth 
the  water  became  very  shoal,  and  islands  were  forming,  on  which  a 
few  willows  had  already  taken  root. 

The  river-water  is  of  the  usual  dark  brown,  and  tolerably  clear. 
The  banks  swampy,  densdy  wooded,  and  lined  with  water-plants, 
among  others  the  elegant  heads  of  the  sagittaria,  also  nuphar,  equi- 
setum,  bull-rushes,  &c.  Such  was  the  luxuriance  of  the  vegetation, 
that  it  remmded  one  of  a  swamp  in  the  tropics,  rather  than  of  a 
northern  river. 

The  name  of  Fort,  applied  to  this  post  of  the  Hudson's  Bay  Com- 
pany, dates  from  the  old  days  of  the  Northwest  Company,  (to  whom 
it  formerly  belonged,)  and  their  quarrels  with  the  Hudson's  Bay. 
At  that  time  the  place  was  strong  enough  to  induce  Lord  Selkirk, 
who  came  up  with  hostile  intent,  to  take  the  trouble  to  bring  with 
him  a  field-piece,  which  he  planted  on  the  opposite  bank  of  the  river, 
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to  make  them  open  their  doors.  In  those  days  a  grand  annoal  coun- 
cil of  the  company  was  held  here,  and  we  hear  traditions  of  banqnets, 
and  crowds  of  clerks,  and  armies  of  hangerson  of  all  kinds.  Bat  all 
this  has  now  disappeared.  The  trade  has  fiedlen  off,  the  gross  re- 
ceipts being  now,  they  say,  only  about  j£600  per  annum ;  and  more- 
over the  Northwest  is  merged  in  its  old  rival,  and  all  those  troubles  at 
an  end,  so  that  although  the  court-yard  is  surrounded  with  a  palisade, 
and  there  is  a  barbican  gate-way,  as  at  the  Pic,  yet  these  fortifications 
are  not  very  formidable  at  present ;  the  old  blockhouse  behind  is 
Mmg  to  pieces,  and  the  banqueting  hall  has  probably  been  burnt  up 
for  firewood,  at  least,  we  saw  nothing  there  that  looked  like  it. 
Even  the  littie  flower-garden  opening  out  of  the  stone-paved  court- 
yard was  overgrown  with  weeds. 

The  general  arrangement  here  is  much  the  same  as  at  the  other 
posts,  only  the  soil  (a  yellowish  sandy  loam)  being  better,  and  the 
climate  less  severe,  the  cultivated  ground  is  more  extensive,  and 
they  have  a  herd  of  some  thirty  cows.  Sheep  also  are  kept  here, 
and  several  of  the  dogs  were  in  disgrace,  with  heavy  clogs  fiastened 
to  their  necks,  for  sheep-stealing.  As  the  pasturage  on  the  other 
side  of  the  river  is  much  better  tiian  about  the  Fort,  these  cows  smm 
across  regularly  every  morning  and  back  in  the  evening,  a  distance 
of  two  or  three  hundred  yards.  I  was  much  surprised,  the  morning 
after  our  arrival,  when  the  cattle  were  let  out  of  tiie  yard,  to  see  a 
cow  walk  down  and  deliberately  take  to  the  water,  of  her  own  accord, 
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The  post  is  still  an  important  one,  as  being  the  portal  to  the  Red 
River  country.  Lake  Winnipeg,  and  the  north-west,  and  furnishes 
various  supplies  to  other  posts,  among  other  things,  of  canoes,  of 
which  some  seventy  or  eighty  were  lying  here  in  store.  It  stands 
on  the  left  bank  of  the  northern  mouth  of  the  river  Kaministiquia, 
about  half  a  mile  firom  the  lake.  Outside,  close  to  the  water,  are  the 
bg-cabins  of  the  Canadians  attached  to  the  post,  and  on  the  plain 
across  the  river  the  birch-bark  lodges  of  the' Indian  hunters. 

Mr.  Mackenzie,  the  gentleman  in  charge,  received  us  very  kindly, 
and  handed  to  us  a  number  of  letters  and  newspapers  that  had  been 
forwarded  hither  from  the  Sault,  by  the  propeller,  which  had  come 
up  the  south  shore  and  touched  at  Prince's  Location,  about  twenty 
miles  west  of  this. 

July  21«t. —  Spent  the  day  here.  Wild  pigeons,  cross-bills,  and 
ravens  about  the  fort,  and  partridges  in  the  swamp.  Bathed  in  the 
river ;  the  bottom  muddy,  and  the  water  warm.  Mr.  M.  says  that 
before  a  gale  from  the  northward  the  river  falls  sometimes  eighteen 
inches  in  twenty-four  hours.  This  they  supposed  to  be  owing  to  a 
heafnng  up  of  the  water  on  the  southern  shore  (where  these  gales 
usually  commence,)  by  the  wind,  causing  a  corresponding  depression 
on  tins  side.  The  fact,  more  accurately  described  perhaps  as  a 
difference  of  atmospheric  pressure  on  the  two  sides  of  the  lake,  was 
afterwards  confirmed  by  several  persons.  We  decided  to  ascend  the 
river  as  far  as  the  Kakabeka  (Kah-k^beka)  Falls,  twenty-five  miles, 
to-morrow.  Mr.  Mackenzie  kindly  offered  to  go  with  us,  and  fur- 
nished us  with  whatever  was  necessary  for  the  excursion. 

This  evening  our  men,  with  some  of  the  employes  of  the  post,  had 
a  dance  in  a  cabin  near  the  Fort.  The  music  consisted  of  a  squeak- 
ing fiddle,  and  none  of  the  &ir  sex  honored  the  assemblage  with 
their  presence,  yet  they  stamped  away  half  the  night  with  the 
greatest  jollity. 

Jviy  22ti. — ^We  started  this  morning  accordingly,  in  three  canoes, 
Mr.  M.  following  after  in  a  little  cockleshell  about  a  dozen  feet  long. 
IJie  men  in  the  two  large  canoes  were  placed  two  on  a  seat  and  fiirmsh- 
ed  with  paddles  instead  of  oars,  and  there  was  a  good  deal  of  rivalry 
between  them  for  the  first  few  miles,  the  paddles  dipping  with  won- 
derful rapdity,  so  that  they  looked  like  a  row  of  tailors  sewing 
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against  time.  I  did  not  time  their  stroke,  but  the  rate  must  have 
been  upwards  of  sixty  dips  per  minute,  for  their  common  oar-stroke 
was  forty-five  per  minute,  and  this  seemed  twice  as  qmck. 

A  mile  or  two  up,  the  river  is  narrow  and  the  forest  closes  again 
upon  its  banks,  which  are  somewhat  higher ;  the  trees  larger  than 
any  we  had  seen  on  the  lake ;  at  first  mostly  aspens,  afterwards 
spruce  and  elm.  Five  or  six  miles  up,  the  banks  are  often  thirty  or 
forty  feet  high,  and  in  some  places  broken  away,  showing  horizontal 
layers  of  yellow,  sandy  loam,  occasionally  interrupted  by  sand  and 
by  narrow  beds  of  clay.  The  margin  of  the  river  filled  with  sagittaria 
and  other  water-plants.  Mr.  M.  says  ducks  and  geese  are  very 
abundant  here  in  spring  and  fall.  At  present  there  were  only  a  few 
creek-sheldrakes. 

The  course  of  the  river  is  very  winding,  and  our  men  cut  off  half 
a  mile  or  more  in  one  place,  by  making  a  portage  through  the  woods 
from  one  bend  to  another.  They  carried  a  surprising  weight  of  lug- 
gage, suspended  on  the  back  by  a  portage  strap^  a  broad  thong  of 
leather  passed  across  the  forehead. 

For  the  distance  of  eleven  miles  the  current  is  very  sluggish. 
Then  we  came  to  rapids,  where  it  was  thought  advisable  to  get  out 
and  make  our  way  by  land,  leaving  the  men  to  pole  the  canoes  up. 
We  disembarked  on  a  piece  af  marshy  bottom-land,  covered  with  a 
fine  growth  of  elms.  After  proceeding  some  distance  through  rank 
grass  and  undergrowth,  we  came  to  the  bluff,  which  was  a  very  stiff 
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reembarkod,  but  the  current  was  still  rapid ;  in  some  places  we 
estimated  it  at  six  miles  per  hour.  At  the  Decharge  des  Paresseux 
we  again  landed,  and  walked  up  some  hundred  yards  while  the  men 
pushed  the  boats  up  with  poles,  which  thej  grasped  by  the  middle, 
using  the  ends  altemately  on  each  side. 

We  encamped  at  sunset,  climbing  up  a  steep  clay  bluff  to  an  open 
spot  above,  for  we  could  find  no  landing  on  a  level  with  the  water. 
Very  cold  in  the  evening,  silencing  the  swarms  of  musquitoes  that 
greeted  us  on  our  first  arrival. 

July  23c?. —  Very  cold  this  morning  also,  and  the  dew  heavy. 
Even  inside  of  the  tent  some  of  the  blades  of  grass  were  hung  with 
dew-drops,  and  outside  every  thing  was  as  wet  as  if  from  a  smart 
shower.  Without  breakfasting  we  walked  through  the  dripping 
woods  to  the  Falls.  On  the  way  I  noticed  an  old  martin-trap,  made 
like  the  cvlheag  of  our  woods,  viz.  the  butt  of  a  sapling  arranged  to 
fan  like  a  portclQlis  across  the  mouth  of  a  hole  in  which  the  bait  is 
placed.  We  came  out  first  m  an  open  space,  bounded  by  a  broken 
cliff  of  slate-rock,  whence  we  could  hear,  but  not  see  the  cataract. 
The  river  here  flows  between  high  perpendicular  walls  of  rock,  and 
here  commences  the  Portage  de  la  Montague.  Followmg  up  the 
portage  path  about  a  quarter  of  a  mile,  we  struck  off  through  the  thick 
arbor-vitae  woods,  guided  by  the  roar  of  the  fall,  imtil  we  came  out 
on  an  open  grassy  bank  in  front  of  it,  and  so  near  that  we  were  drench- 
ed by  the  spray. 

From  where  we  stood  we  could  look  up  a  long  reach  of  the 
river,  down  which  the  stream  comes  foaming  over  a  shallow  bed, 
thrown  up  in  jets  of  spray,  like  the  rapids  at  Niagara.  At  the  brink 
the  stream  is  compressed,  and  tumbles  over  in  two  horseshoe-shaped 
fiiDs,  divided  in  the  middle  by  a  perpendicular  chimney-like  mass  of 
rock  some  feet  square,  the  upper  part  of  which  has  been  partiy  turn- 
ed roimd  on  its  base.  The  entire  height  of  the  fall  is  about  one 
hundred  and  thirty  feet,  but  somewhat  filled  up  by  fragments  from 
above.     Its  breadth  is  about  a  hundred  and  fifty  yards. 

The  rock  is  clay-slate,  the  strata  dipping  two  or  three  degrees  south- 
ward, that  is,  from  the  fall.  Just  above  the  pitch,  the  slate  is  broken 
into  very  regular  steps,  and  the  same  structure  is  visible  in  the  face 
of  the  cascade  itself,  particularly  on  the  right,  firom  the  broken  water 
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where  they  project  On  the  other  side,  where  the  descending  sheet 
is  leas  broken,  the  rich  umber  color  of  the  stream  tinges  the  foam 
halfwaj  down. 

The  name  Eakabeka  was  ezplidned  bj  some  of  the  men  to  mean 
*^  straight  down :''  i.  e.,  fisdb  par  excellence^  it  being  the  most  consid- 
erable waterfiskll  in  this  region. 

In  the  afternoon  our  friends  of  the  ^^  Dancing  Feather/'  who  had 
determined  to  retam  to  the  Sault  by  way  of  the  south  shore,  made 
haste  to  depart,  as  we  had  appointed  the  15th  of  Angust  to  meet  at 
the  Sault,  and  they  had  much  the  longer  way  to  go.  Mr.  Macken- 
ne  left  us  at  the  same  time. 

The  Professor  this  aftiemoon  invited  some  of  us  to  make  the  at- 
tempt with  him  to  push  up  the  stream  as  far  as  a  small  island  at  the 
foot  of  the  Falls,  in  order  to  see  them  from  below.  For  a  short  dis- 
tance we  got  along  very  well,  taking  advantage  of  a  counter-current 
near  tlie  opposite  bank.  Soon,  however,  this  assistance  fiuled  us, 
and  wc  were  exposed  to  the  full  strength  of  the  stream.  For  a 
moment  or  so  with  all  the  men  could  do  we  could  only  hold  our 
own,  and  then  began  to  go  astern,  but  Jean  Ba'tiste  caught  the 
branch  of  a  tree  and  checked  the  boat,  and  then  jumping  into  the  water 
actually  dragged  her  along,  the  rest  straining  their  utmost  with  the 
setting  poles.  The  stream  here  was  shallow,  and  hurried  along  with 
great  force,  eddying  and  spouting  into  the  air  over  the  stones  with 
which  the  bottom  is  covered.     For  a  moment  or  two  it  was  a  fair 
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gives  the  appearance  of  two  horseshoes  joining  in  the  middle,  as  if 
two  separate  streams  had  happened  to  come  together  here.  This 
peculiar  conformation  throws  the  masses  of  water  together  in  the 
middle,  whence  they  are  thrown  up  again  by  the  resulting  force,  as  if 
shot  out  of  a  cannon.  The  turmoil  is  farther  increased  by  projecting 
rocks,  (perhaps  piles  of  fragments  from  above,)  which,  on  the  right 
particularly,  shoot  the  water  inwards  towards  the  centre,  at  right 
angles  with  the  course  of  the  river.  Then  the  sharp  projecting  shelves 
which  project,  especially  on  the  right  side,  throu^  the  Ming  sheet, 
cause  a  succesaon  of  little  falls  in  the  &ce  of  the  great  one. 

All  these  peculiarities  are  due  no  doubt  to  the  nature  of  the  rock, 
which,  dippmg  slightly  firom  the  fall,  and  not  being  underlsdn  by  softer 
strata,  as  at  Niagara,  its  recession  is  not  regular,  but  depends  on  the 
accidental  dislodgment  of  blocks  on  the  edge,  by  firost,  collisio^  of 
ice,  &c.,  and  the  blocks  agsdn,  when  fallen  are  not  so  readily  decom- 
posed or  removed.  Hence,  also,  the  shallowness  of  the  channel  below. 
Some  of  our  friends  who  meanwhile  had  been  exploring  above  the 
Falls,  reported  a  small  fall,  ten  or  fifteen  feet  in  height,  about  half 
a  mile  above,  where  the  slate  was  replaced  by  sienite. 

We  had  some  thought  of  proceeding  up  the  river  to  Dog  Lake, 
two  days'  journey  to  the  north.  But  our  men  grumbled  very  much 
at  the  thought  of  the  portages,  (one  of  which  from  its  destructive- 
ness  to  shoes  is  called  Knife,  or  Devil  Portage  ;)  then  our  canoes 
were  too  large  for  the  undertaking,  and  might  possibly  be  knocked 
to  pieces ;  so  we  concluded  to  give  that  up. 

July  2ith. — Last  night  was  warm  and  rainy,  and  we  started  down 
the  river  this  morning  in  a  drizzle.  We  stopped  at  the  clay-bank, 
above  which  we  had  encamped  before,  to  get  some  clay-stones, 
which  occur  here  in  abundance  at  the  water's  edge.  These  are 
nodules  of  clay,  some  soft,  others  of  the  hardness  of  chalk  or  harder, 
often  in  shapes  requiring  little  aid  of  the  knife  to  transform  them  into 
CEuitastic  images.  Gapt.  Bayfield  says  the  bottom  of  Lake  Superior  is 
of  clay,  which  readily  indurates  on  exposure  to  the  lur.* 

Kaministiquia,  according  to  our  native  authorities,  signifies  ^^  the 
river  that  goes  far  about,"  which  this  river  certmly  does,  though  in 

•  BoQchette'i  British  Dominioni  in  North  America,  I.,  127. 
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the  coarse  of  its  windings  it  presents  such  a  variety  of  beantifol 
scenes  of  overshadowing  forest,  that  we  did  not  gmdge  the  delay. 
Two  or  three  miles  down,  long  after  we  had  lost  the  roar  of  the  Falls, 
it  suddenly  came  to  us  again,  quite  distinctly  and  unmistakably, 
probably  owing  to  some  shift  of  wind. 

This  valley  is  the  only  spot  we  saw  on  the  lake  that  seemed  at 
all  to  invite  cultivation ;  indeed,  if  we  except  the  posts,  almost  the 
only  place  where  cultivation  seemed  possible.  The  better  quality 
of  the  soil  was  abundantly  manifest  in  the  size  of  the  forest  trees. 
The  crumbling  banks  of  loam  and  sand  furnished  abodes  to  large 
numbers  of  sand-martins  and  kingfishers.  We  were  seven  hours 
in  reaching  the  Fort,  and  found  our  compamons  had  left  two  hours 
before. 


CHAPTER  III. 

FORT  WILLIAM  BACK  TO  THE  8AULT. 

Jtdy  25tA.— We  proposed  to  visit  the  copper-mine  at  Prince's 
Location,  on  the  shore  of  the  lake  about  twenty  miles  to  the  west* 
ward,  and  thence  to  cross  to  Isle  Royale.  In  order  to  travel  more 
rapidly  we  sent  the  bateau  back  to  Point  Porphyry  to  await  our 
return,  and  proceeded  with  the  two  canoes  only. 

Starting  at  about  ten  o'clock,  we  found  the  wind  strong  ahead 
and  encamped  early  in  a  bay  about  fourteen  miles  from  the  Fort. 
On  the  way  we  passed  Pie  Island,  a  large  mountainous  island, 
80  called  from  an  isolated  peak  on  the  west,  which  bears  a  strong 
resemblance,  not  at  all  to  a  pie,  but  to  a  French  pate,  or  pasty,  with 
high  sides;  and  this  is  its  true  name.  A  porcupine  was  killed  on 
the  beach  as  we  landed,  and  proved  very  good  meatf 

In  the  evening  the  Professor  made  the  following  remarks  on  the 
£stribution  of  animals  and  plants : 

"  There  is  no  animal,  and  no  plant,  which  in  its  natural  state  is  found  in 
every  part  of  the  world,  but  each  has  assigned  to  it  a  situation  correspond- 
kig  with  its  organization  and  character.  The  cod,  the  trout,  and  the  stur- 
geon are  found  only  in  the  north,  and  have  no  antarctic  representatives.  The 
,  cactus  is  found  only  in  America^  and  almost  exclusively  in  the  tropical 
parts.  Humboldt,  to  whom  the  earliest  investigations  on  this  subject  are 
due,  extends  the  principle  not  only  to  the  distribution  of  plants  according  to 
latitude,  but  also  according  to  vertical  elevation  above  the  surface  of  the 
earth  in  the  same  latitudes.  Thus  an  elevation  of  fourteen  thousand  feet 
under  the  tropics  corresponds  to  53^  north  latitude  in  America,  and  68^  in 
Europe.  The  vegetation  on  the  summit  of  Mt.  Etna  would  correspond  with 
that  of  Mt  Washington,  and  this  again  with  the  summits  of  the  Andes,  and 
tiie  level  of  the  sea  in  the  Arctic  regions.  In  the  ascent  of  a  high  moun- 
tain, we  have,  as  it  were,  a  vertical  section  of  the  strata  of  vegetaUon  whioh 
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'  crop  out '  or  successi^cely  appear  as  we  advance  towards  the  north  over  a 
wide  extent  of  country. 

"  But  in  dwelling  on  the  resemblances  between  the  plants  of  high  latitades 
and  those  of  high  mountains,  we  must  not  lose  sight  of  their  not  less  con- 
stant differences.  In  the  northern  regions  in  general,  we  find  the  number 
of  species  comparatively  small.  Thus  in  the  region  through  which  we 
have  passed,  and  which  has  already  a  northern  character,  we  find  vegetation 
characterized  by  great  vigor ;  the  whole  country  covered  with  trees  and 
shrubs,  and  lichens  and  mosses  in  great  profusion,  but  the  species  few,  and 
the  proportion  of  handsome  flowering  shrubs  small.  In  the  Alps,  on  the 
other  hand,  vegetation  is  characterized  by  great  beauty  and  variety,  and  the 
number  of  brilliantly  flowering  plants,  of  Gentianaceae,  Primulacese  and 
CompositSB,  is  very  great.  The  plants,  however,  are  dwarfish,  and  vege- 
tation comparatively  scanty ;  the  lichens  and  mosses  much  less  abundant 
There  is,  then,  not  an  identity,  but  an  analogy  only,  and  an  imperfect  though 
very  interesting  one,  between  Alpine  and  Arctic  vegetation." 


July  2Qth, — We  pursued  our  way  this  morning  under  the  shadow 
of  magnificent  walls  of  basaltic  rock,  with  Pie  Island  rising  in  the 
distance  outside  of  us  like  a  Gibraltar.  We  reached  the  Location 
early  in  the  forenoon,  and  were  most  kindly  received  by  Mr.  Robin- 
son, the  agent  of  the  Montreal  Mining  Co.,  who  have  begun  opera- 
tions here. 

A  high  rocky  promontory,  running  S.W.,  (parallel  to  Thunder 
Cape  and  the  other  high  ridges  hereabouts,)  is  here  cut  across  by  a 
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Afterwards  he  carried  us  by  a  path  running  back  of  the  house 
past  the  opening  of  the  shaft,  through  a  clearing  planted  with  pota- 
toes, and  a  young  orchard  of  cherry,  apple  and  pear  trees,  down  to 
the  cove  on  the  other  side  of  the  point,  whence  we  sailed  across  the 
strait  to  Spar  Island. 

This  island  receives  its  name  from  a  vein  of  calc-spar,  some  twenty 
feet  wide,  quite  pure  and  white,  except  where  brilliantly  colored  by 
metallic  salts,  running  across  the  island  and  down  into  the  lake  on 
tiie  other  side,  visible  with  a  phosphorescent  light  for  a  considerable 
dbtance  under  water.  This  is  the  locality  of  most  of  the  specimens 
we  had  seen  at  the  office  ;  splendid  masses  of  white  translucent  spar, 
tinged  with  brilliant  blue  and  green  by  the  associated  minerals.  We 
noticed  drifb-scratches  on  the  outer  side  of  the  island,  having  a  direc- 
tion nearly  E.  and  W. 

The  day  was  showery,  with  driving  thundery  clouds  and  mist, 
through  which  we  got  a  fine  view  of  Pie  Island,  dim  and  majestic  in 
the  distance.  We  were  driven  for  shelter  into  an  unfinished  build- 
ing of  squared  logs,  which  the  company  are  erecting  with  a  view  to 
continuing  the  mining  operations  which  have  of  late  been  suspended 
on  the  island.  Such  a  building  (about  forty  feet  square  and  of  two 
stories,)  they  say  can  be  put  up  in  foui'  or  five  days.  On  our  way 
back  the  weather  improved,  and  we  had  a  good  view  westward  of  hills 
over  hills  towards  Pigeon  River,  the  boundary  between  the  United 
States  and  Canada,  distant  abott  twenty  miles. 

When  we  got  back  towards  evening,  we  found  the  miners  amusing 
themselves  after  their  day's  work,  by  pitching,  or  "  putting  "  stones, 
and  I  was  surprised  to  find  the  puny  Canadians  had  rather  the  advan- 
tage of  the  burly  Cornish  men.  Mr.  Robinson  invited  us  to  supper, 
and  I  believe  none  of  us  experienced  any  of  the  difficulty  of  the 
traveller,  who,  after  a  trip  over  the  prairies,  found  himself,  on  his 
return  to  civilized  life,  constantly  tempted  to  draw  his  feet  up  into  his 
chsdr.  In  our  case  the  benches  were  felt  to  be  a  decided  improve- 
ment. 

After  supper  Mr.  R.  carried  us  into  a  shaft  they  are  sinking  at  the 
foot  of  the  cliff.  Here  we  got  fine  specimens  of  Iceland  spar.  No 
ore  had  as  yet  been  sent  to  market  from  this  mine,  but  the  prospects 
seemed  favorable,  and  the  whole  establishment  &ad  a  thriving  look. 
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July  27ih. — ^We  had  intended  to  cross  to  Isle  Eoyale,  which  lay 
like  a  blue  cloud  along  the  horizon,  twelve  or  fourtoen  miles  off,  and 
vanishing  into  the  distance  eastward.  Having  got  outside  of  the 
cham  of  islands,  however,  we  found  the  wind  so  strong  as  to  render 
the  traverse  dangerous,  and  we  accordingly  landed  on  one  of  the 
Victoria  Islands,  west  of  Spar  Island,  to  widt  for  some  change  of 
weather. 

The  beach  where  we  landed  was  a  mere  niche  cut  into  the  side  of 
the  cliff,  which  rose  steeply  on  all  sides,  thickly  wooded.  The 
ground  everywhere  covered  with  moss.  Among  the  trees  on  the 
bank  was  the  skeleton  of  a  lodge,  and  a  birch  canoe  apparently  in 
good  condition.  Some  playthings  of  the  Indian  children  were  lying 
about,  among  others  a  little  boat  scooped  out  of  a  chip  of  wood,  with 
mast  and  bowsprit,  precisely  such  as  the  boys  make  with  us,  and  not 
at  all  resembling  the  Indian  canoes.  The  frequency  of  these  traces 
of  Indian  encampments,  with  the  small  number  of  Indians  living  on 
this  part  of  the  lake,  shows  their  restless,  wandering  disposition. 

While  we  were  detained  here,  the  Professor  made  some  remarks 
about  the  theory  of  the  formation  of  mineral  veins  by  infiltration. 
This  theory  he  considered  untenable,  since  there  is  an  evident  con- 
nection between  this  phenomenon  and  some  action  of  the  walls  of  the 
fissures  in  which  veins  are  found : 


"  Thus  at  the  vein  we  examined  this  morning  at  Prince's  Location,  we 
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Where  the  Tein  is  composed  of  minerals  not  found  in  the  surrounding  rock, 
the  probability  would  be  in  favor  of  sublimation :  where  the  mmerals  occur, 
though  in  small  quantities,  in  the  rock,  there  the  effect  may  have  been  pro- 
duced by  electro-magnetism.  There  has  been  as  yet  no  sufficient  investiga- 
tion of  this  point. 

"  It  may  be  remarked  here  that  even  where  the  vein  is  composed  of 
hydrates,  in  whose  composition  tccUer  occurs,  it  is  not  necessary  to  suppose 
them  deposited  by  infiltration,  since  it  has  been  proved  that  hydrates  may 
be  formed  by  sublimation." 

We  remained  here  until  half  past  three  o'clock  P.M.,  when,  the 
weather  contmuing  unfavorable,  and  even  threatening  a  storm,  we 
decided  to  ^ve  up  our  visit  to  Isle  Royale,  and  to  turn  our  faces 
homewards. 

The  distance  of  this,  our  westernmost  point,  from  the  Sault,  was 
about  four  hundred  and  forty  miles  by  the  way  we  came ;  as  we 
returned,  rather  more. 

The  wind  was  fresh  from  the  southward,  and  when  we  got  outside 
of  the  islands  there  was  so  much  sea  that  the  other  canoe,  although 
within  a  short  distance  of  us,  often  disappeared,  sail  and  all.  It  was 
rather  a  bng  swell  for  the  lake,  however,  and  we  did  not  experience 
any  difficulty  from  it,  as  we  were  nearly  before  the  wind.  We  en- 
camped on  an  island  to  the  southward  of  the  Pate,  in  a  deep  bay 
with  steep  sides,  overshadowed  by  trees  of  unusual  size. 

Jubf  2Sth. —  Started  before  sunrise.  Weather  calm  and  pleasant. 
We  passed  under  the  south-east  side  of  Pie  Island,  a  verticaT  cliff' 
several  hundred  feet  in  height,  presenting  much  the  same  appearance 
as  Thunder  Gape,  viz :  basaltic  columns,  across  which  may  be  traced 
the  marks  of  an  horizontal  stratification.  These  columns  in  some 
places  have  &llen  out,  leaving  hollows,  like  flues,  in  the  side  of  the 
cfifil  In  other  places  single  columns  stand  out  alone,  like  chimneys ; 
in  others,  agam,  huge  flat  tables  of  rock  have  scaled  off*  from  the 
£m»  of  the  wall,  and  stand  parallel  and  a  little  separated  from  it. 
Tkd  metamorphosed  strata  in  one  place  were  unconformable,  exhibit- 
ing a  sadden  fismlt. 

In  the  course  of  the  fi^renoon  several  trout  were  caught,  and  the 
divendtj  of  color  led  to  some  discusaon.  The  men  said  there  were 
three  yarieties^  all  of  the  same  species:  1.  the  trout  of  the  op^ 
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lake,  (truite  du  large^  of  a  gray  silvery  color,  ¥rith  inconspicnona 
spots  and  a  white  belly ;  2.  Those  of  the  rocky  ground,  (truite 
des  hatture%^  more  yellowish,  with  large  distinct  spots  ;  3.  Those 
of  the  sandy  bottom,  which  are  simply  mottled.  All  the  trout  fanuly 
spawn  late ;  the  lake  trout  in  October,  on  the  sandy  beaches,  when 
they  are  taken  in  abundance  in  nets,  and  with  ground-lines  having 
forty  or  fifty  hooks. 

The  white-fish  are  everywhere  scarce  in  August,  (we  could  not 
learn  why,)  so  that  the  Professor  found  some  difficulty  in  getting 
specimens  on  our  return.  In  October  they  spawn,  on  pebbly  ground, 
and  are  then  taken  in  great  numbers.  They  are  always  seined ;  we 
did  not  hear  of  their  ever  taking  the  hook,  though  I  have  seen  one 
take  a  fly  from  the  surface.  The  lake  herring  spawns  on  similar 
ground,  but  in  November ;  the  siskawet  in  the  latter  part  of  Au- 
gust. Suckers,  cat-fish  and  sturgeon  in  the  spring ;  the  sturgeon  in 
swift  streams  ;  the  sucker  at  the  mouths  of  the  rivers ;  the  cat-fish  • 
on  muddy  flats  ;  the  dory  (Liiciopercay^  in  bays. 

We  stopped  at  a  little  rock  around  which  a  great  number  of  guDs 
(Larm  argentatm^  were  circling,  and  found  there  a  few  young 
ones  and  an  addled  egg.  The  young  birds  were  about  half  grown, 
covered  with  grayish  down,  with  irregular  darker  spots.  None  of 
them  could  fly,  but  they  swam  very  well ;  indeed,  as  it  seemed  to  me, 
better  than  the  old  birds.  They  were  crouched  in  crevices  of  the 
rock,  and  we  saw  no  appearance  of  nests.     The  egg  was  coffee-col- 
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ders,  like  a  gigantic  payement,  whilst  there  are  rarely  large  detached 
rocks  on  the  beaches,  doubtless  owing  to  the  violence  of  the  waves, 
dearing  oat  the  smaller  stones  from  the  bottom,  and  heaping  them 
op  (Hi  the  beach,  and  at  the  same  time  rounding  the  rocks  below. 

We  made  about  fifty  miles  to-day. 

July  29tA.  —  We  started  at  sunrise,  the  weather  clear  and 
aotomnal ;  the  wind  northerly.  Breakfasted  on  a  barren  island  ter- 
raced with  ancient  beaches,  strewn  with  drift-wood,  all  of  it  showing 
strong  action  of  the  waves.  Some  logs  of  a  foot  or  more  in  diame- 
ter had  been  thrown  to  the  distance  of  fully  a  hundred  and  fifty 
yards  from  the  water's  edge,  and  thirty  or  forty  feet  above  its'level. 
Soon  afterwards  we  entered  a  straight,  narrow,  river-like  channel, 
some  twelve  or  fifteen  miles  long,  leading  inside  of  Fluor  Island  and 
St.  Ignace,  whose  dark  wooded  sides  made  a  purple  background  to 
the  vista.  The  banks  were  covered  with  birch,  presenting  an  unbro- 
ken fringe  of  green ;  not  a  glimpse  of  the  rock,  and  hardly,  at  inter- 
vals, the  white  line  of  sand  at  the  edge  of  the  water. 

After  passing  through  this  channel  we  came  out  into  Neepigon 
Bay,  and  had  to  keep  round  to  the  left  to  a  deserted  mining  station 
at  Cape  Gourgan,  before  we  could  get  a  good  camping  ground. 
There  we  found  a  clearing  and  a  convenient  landing  place.  One  of 
our  companions  two  years  before,  in  the  month  of  October,  had  seen 
a  large  party  of  miners  set  ashore  here  from  the  propeller,  to  open 
the  works.  The  marks  of  their  labors,  with  the  approaching  winter 
before  them,  were  everywhere  visible.  Wood  had  been  cut  and 
pBed  up ;  several  log-cabins  built  and  the  cracks  stuffed  with  moss 
and  mud  ;  and  the  paths  through  the  woods  showed  where  they  went 
for  fuel  or  to  hunt.  The  ground  was  strewed  with  fur  and  bones  of 
hares,  and  several  lynx  skulls  were  picked  up  by  the  men.  Hunting 
mast  have  formed  the  principal  occupation  of  their  days,  since  their 
mining  operations  had  not  been  carried  further  then  a  few  shallow 
pits,  which  doubtless  soon  convinced  them  of  the  fruitlessness  of  their 
ttrand. 

It  rained  hard  in  the  night,  and  we  were  somewhat  incommoded 
by  the  leaking  of  our  tent. 

'  Juty  80<A,  —  The  nun  continuing  this  morning,  we  did  not  think  it 

wwrth  while  to  start.    The  Professor  took  advantage  of  the  opportu- 
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mty  to  make  the  following  remarks  on  the  causes  that  influence  the 
outlines  of  continents : 

''  The  outlines  of  continents  are  not  to  he  considered  as  fixed,  immovahle 
limits,  hut  are  variable,  and  dependent  upon  the  degree  of  elevation  above 
the  level  of  the  sea.  For  instance,  were  we  to  depress  certun  parts  of  South 
America  or  of  the  United  States,  even  for  a  few  feet,  their  outUnos  would  be 
entirely  changed,  and  immense  tracts  submerged ;  and  vice  versa,  a  slight 
elevation  would  produce  corresponding  changes. 

**  The  west  of  Asia,  comprising  Palestine  and  the  country  about  Ararat 
and  the  Caspian  Sea,  &c.,  is  below  the  level  of  the  ocean,  and  a  rent  in  the 
mountain  chains  by  which  it  is  surrounded,  would  transform  it  into  a  vast 
gulf. 

'*  Condnents  are  in  &ct  only  a  patch-work  formed  by  the  emergence  and 
subsidence  of  land.  These  processes  are  stUl  going  on  in  various  parts  of 
the  globe.  Where  the  shores  of  the  continent  are  abrupt  and  high,  the 
eflect  produced  may  be  slight ;  as  in  Norway  and  Sweden,  where  a  gradual 
elevation  is  now  going  on  without  much  alteration  of  their  outlines.  But  if 
the  continent  of  North  Amenca  were  to  be  depressed  a  thousand  feet, 
nothing  would  remain  of  it  except  a  few  islands ;  and  any  elevation  would 
add  vast  tracts  to  its  shores. 

"  Elie  de  Beaumont,  who  has  occupied  himself  much  with  tracing  the 
changes  wrought  in  continents  by  geological  phenomena,  has  shown  that 
chains  of  mountains  elevated  at  the  same  time  agree  in  direction.  Thus  the 
mountains  of  Scandinavia,  the  Ural  chain  and  the  Alps,  &c.  Before  the 
elevation  of  the  Alps,  Europe  was  not  divided  into  two  great  climatic  re- 
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0een  in  several  places  together.  Another  is  north,  a  little  east  Another 
nearly  E.  to  W.  The  last  has  a  direction  north  and  sonth,  which  we  see  in 
Neepigon  Bay,  where  are  the  only  inlets  on  the  lake  running  north  and 
south.  Of  these  various  sets  of  dykes  each  has  its  peculiar  mineralogical 
character." 

In  looking  ronnd  after  the  lecture  for  some  more  comfortable  shel- 
ter than  the  tent,  we  espied  a  smoke  rising  from  the  chimney  of  a 
cabin  at  some  distance  in  the  clearing  on  the  hill.  Going  thither  we 
found  one  of  the  men  very  comfortably  established  on  a  sort  of  bench 
before  a  fire-place  of  stones  and  mud  which  occupied  one  of  the 
comers.  This  was  the  only  one  of  the  houses  that  had  a  fire-place, 
and  it  was  in  all  respects  in  much  better  condition  than  the  rest, 
whether  ori^ally  so,  or  from  its  remoteness  ^having  suffered  less 
once  its  erection.  Perhaps  part  of  their  company  left  the  place 
when  all  hopes  of  copper  vanished,  and  the  rest  then  collected  together 
in  this  building,  leaving  the  other  cabins  to  fall  to  pieces. 

However  this  may  be,  the  signs  of  habitation  were  still  fresh  here, 
and  likewise  unmistakable  traces  of  the  severity  of  the  climate. 
Not  only  were  the  interstices  between  the  logs  carefully  stuffed  with 
moss  and  mud,  but  even  the  chinks  between  the  two  rooms  into  which 
the  little  hut  (not  over  twenty  feet  by  ten  in  the  whole,)  was  divided, 
were  filled  throughout  with  hares'  fut*,  large  quantities  of  which  were 
abo  piled  up  in  a  loft  above  and  on  a  rude  bedstead  in  the  further 
room ;  a  little  circumstance  which  told  not  only  of  cold,  but  also  of 
the  listlessness  and  ennui  of  the  poor  devils  shut  up  here,  who  could 
find  time  to  pull  to  pieces  skins  enough  to  make  such  a  quantity  of 
loose  fur.  This  was  shoWn  idso  by  the  caricatures  scrawled  all  over 
the  walls  wherever  the  wood  would  show  a  mark,  and  an  attempt 
apparently  to  make  out  an  alphabet,  some  characters  of  which  were 
entirely  anomalous,  and  if  inscribed  on  one  of  the  rocks,  might  make 
work  for  some  future  antiquary.  Each  of  the  rooms  had  a  fire-place 
occupying  the  comer,  one  still  m  good  order,  the  other  fiallen  to 
pieces  from  the  softening  of  the  mud  cement.  It  was  sad  to  think 
of  the  long  days  and  nights  they  must  have  spent  here,  blocked  up 
by  the  snow  and  crowding  round  the  fire-places  from  the  keen  air 
mahixig  in  at  the  chinks  of  door  and  window.    Yet  they  were  not 
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destitute  of  provisions,  as  the  remains  of  hares,  and  of  sundry  beaa- 
barrels  marked  "  Montreal  Mining  Company,"  testified ;  —  they  no 
doubt  had  cards,  and  perhaps,  if  they  were  Canadians,  led  pretty 
much  the  sort  of  life  they  liked  best.  The  question  of  copper  or 
no  copper  might  be  indififerent  to  them,  if  they  were  mere  day- 
laborers,  and  for  the  rest,  perhaps  our  commiseration  was  groundless. 

One  of  the  men  having  broken  the  stem  of  his  clay  pipe  to^lay,  re- 
paired it  as  follows ;  having  cut  a  chip  from  a  spruce  log,  he  whittied 
it  round,  and  cut  a  notch  about  the  middle,  leaving  the  ends  connected 
by  a  thin  spindle  of  wood.  Then  after  burying  it  for  some  time  in 
the  hot  ashes  under  one  of  the  fires,  he  withdrew  it,  and  twisting  it  in 
his  hands  one  side  came  loose,  and  he  drew  it  off,  leaving  a  tube  sev- 
eral inches  in  length,  into  which  he  inserted  the  stump  of  his  pipe- 
stem.  I  afterwards  saw  this  repeated,  and  both  times,  I  may  remark, 
the  division  of  tiie  wood  had  nothing  to  do  with  the  annual  rings,  for 
the  piece  was  taken  near  the  outside  of  the  log. 

Towards  sunset  it  seemed  to  clear  off,  and  some  of  the  party  paid 
a  visit  to  a  deserted  shaft,  a  mile  or  two  distant,  where  they  found 
small  quantities  of  copper  associated  with  chlorite,  which  from  its 
greenish  color  had  probably  been  mistaken  for  ore.  In  returning 
they  got  a  ducking  from  a  sudden  shower. 

July  Z\st. — We  got  off  at  five  o'clock,  the  weather  unsettled,  and 
the  wind  high  from  N.N.W.  We  were  in  hopes  to  get  round  the 
point  of  St.  Ignace,  and  then  keep  away  before  the  wind.     The  pros- 
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more  under  the  lee  of  the  point.  It  continued  windy  and  rainy  all 
day,  the  wind  going  down  at  sunset. 

Aug.  lit,  —  Started  at  four  o'clock.  Hazy,  but  soon  cleared  oflF, 
witii  westerly  wind.  We  stopped  to  breakfast  at  a  little  sheltered 
cove  on  St.  Ignace.  The  water  here  was  filled  for  many  rods  wiih 
llie  larva-cases  of  a  Phryganea,  in  such  numbers  that  it  was  impossi- 
ble to  dip  a  cup  of  water  without  bringing  up  several  of  them.  The 
insects  themselves  were  flying  about  in  swarms.  This  was  the  only 
time  that  we  met  any  considerable  number  of  these  insects,  which 
abound  about  the  muddy  flats  of  the  lower  lakes ;  the  clear  cold  water 
of  Lake  Superior,  and  the  pebbly  bottom,  are  probably  unfavorable 
to  them.  We  continued  coasting  along  St.  Ignace,  here  a  continu- 
ous cliff  of  red  sandstone  occasionally  showing  through  its  covering 
of  forest.  The  wind  was  exceedingly  variable  to-day,  shifting  sud- 
denly from  one  point  of  the  compass  to  the  opposite.  I  think  we 
might  sometimes  have  counted  ten  distinct  directions  in  as  many 
minutes. 

Neepigon  is  said  to  signify  "  dirty  water,"  and  to-day  it  certainly 
deserved  its  name,  being  exceedmgly  turbid,  and  strongly  in  contrast 
irith  our  experience  of  the  other  parts  of  the  lake.  But  whether 
this  is  a  constant  phenomenon,  or  was  an  effect  of  the  gale,  I  am 
miable  to  say.  The  bottom,  in  several  places  where  I  could  observe 
it,  was  muddy,  and  the  water  unusually  shallow. 

We  now  approached  the  northern  shore  of  the  bay,  a  majestic 
Hne  of  rounded  hills,  the  highest  bare  at  the  top,  but  in  general  cov- 
ered with  vegetation.  A  rocky  cove  where  we  stopped  had  been 
taken  possession  of  by  the  Montreal  Mining  Co.,  who  had  made 
their  mark  on  one  of  the  trees,  but  apparently  had  not  been  encour- 
aged to  proceed  farther.  At  our  camping-ground  this  evening  we 
found  strawberries,  still  unripe. 

Aug,  2d.  —  Hazy,  wind  east  and  strong,  the  Fates  having  seem- 
ingly determined  that  wo  should  have  head  winds  in  whichever  direc- 
tion we  steer. 

At  Turtie  Island  we  looked  for  limestone,  but  were  unable  to  find 
any.  At  this  place  an  immense  trap-dyke,  running  east  and  west 
across  the  point  of  the  island,  had  tilted  the  sandstone  10°  — 12*, 
and  for  some  thirty  feet  on  each  side  of  it  the  rock  was  shivered  into 
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innumerable  vertical  fissures,  of  a  Ime  or  two  in  width,  and  on  an 
average  not  more  than  an  inch  apart.    These  fissures  were  filled  with 


We  had  now  got  back  to  the  line  of  our  westward  course,*  and 
came  this  forenoon  to  the  terraces  spoken  of  July  15th.  This  re- 
markable formation  (see  frontispiece,)  consists  of  three  main  ter- 
races with  several  subordinate  ones,  rising  one  above  the  other  by 
steep  slopes.  They  occupy  the  whole  bottom  of  the  bay,  (which 
has  here  an  apparent  width  of  a  mile  or  more,)  having  the  slope  and 
curve  of  ordinary  sand  beaches,  which  indeed  they  evidentiy  are. 
The  slopes  and  widths  of  each  respectively  are,  according  to  the 
Professor's  measurements,  as  follows : — ^flrst  the  sand  beach,  rising 
from  the  water  IV  for  about  twenty  yards,  then  for  a  short  dis- 
tance 7°.  Above  this  a  ridge  of  pebbles  15°,  beyond  which  was  a 
belt  of  trees,  and  then  a  scanty  growth  of  grass  and  a  few  low  shrubs, 
extending  about  two  hundred  and  fifty  paces,  with  an  ascent  of  6". 
From  this  an  abrupt  ascent  of  20°,  with  a  flat  of  fifty  paces  ;  then  an 
ascent  of  10°  for  a  short  distance,  then  sixty  paces  of  7°,  and  one 
hundred  and  fifty  paces  of  5°.  Then  comes  another  steep  ascent  of 
30°  to  33°  to  a  space  fifty  paces  deep  of  10°  — 12° .  Then  another 
ascent  of  26° —  30°,  succeeded  by  a  succession  of  low,  indistinct 
terraces,  and  finally  an  ascent  of  20°  to  the  top,  which  is  nearly 
level  for  several  hundred  paces.  The  total  height  above  the  lake, 
according  to  Mr.  Logan,*  is  three  hundred  and  thirty-one  feet.     It 
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grass,  and  a  few  stunted  spruces.  The  almosi  perfect  regularity  of 
these  terraces,  ridng  one  above  the  other  like  one  side  of  a  gigantic 
amphitheatre,  is  very  striking  even  at  a  distance,  and  the  effect  is 
mcreased  by  the  absence  of  trees,  ^ving  the  appearance  of  a 
clearing. 

As  the  day  had  grown  very  hot  we  refreshed  ourselves,  after  our 
scramble  up  these  steep  sandy  slopes,  by  a  bath  in  the  icy  water  of 
the  lake,  and  had  to  wade  out  several  hundred  yards  from  the 
shore  before  gettmg  out  of  our  depth.  On  the  smooth  sand  of  the 
beach  were  tracks  of  a  lynx  that  had  evidently  been  prowling  there 
smce  Hie  wind  fell  this  morning. 

As  we  pulled  out  of  the  bay  a  boat  was  entering  it  at  the  other 
aide.  It  proved  to  belong  to  some  government  surveyors  who  were 
marking  out  mining  locations,  for  which  it  seems  there  is  still  an 
active  demand.  They  were  established  at  the  mouth  of  Black  River, 
where  we  also  encamped  this  evening. 

This  place  strikingly  resembles  the  mouths  of  the  Crapauds  and 
Chienne  Rivers.  A  broad  beach  of  white  sand,  about  a  mile  long, 
is  cut  through  at  the  west  by  the  stream.  The  entrance  is  narrow, 
with  a  bar  across  it  on  which  is  five  feet  of  water.  Inside  there  is 
a  wide  expansion,  across  which  projects  from  east  tp  west  (the  course 
of  the  river  bemg  south,)  a  sand-spit  in  the  shape  of  a  half-crescent, 
with  a  broad  base  and  tapering  to  a  point.  The  rapids  within  sight 
from  the  beach. 

Aug.  3i.  —  Rain.  Held  up  early  in  the  forenoon,  and  we  started 
off  up  the  river  to  see  some  falls  about  two  miles  above.  One  of 
the  surveyors  was  kind  enough  to  accompany  us  as  guide,  but  the 
woods  were  so  thick,  and  the  ground  so  rough  along  the  bank,  that 
we  kept  off  to  some  distance,  where  it  was  more  open,  hoping  to 
strike  the  river  higher  up.  But  after  half  an  hour's  hard  work,  hear- 
mg  the  noise  of  rapids  and  coming  down  to  the  stream  again,  we 
found  ourselves  precisely  where  we  started  from.  We  resolved 
next  time  to  keep  near  the  river.  Here  we  had  to  scramble  over 
rocks  covered  with  black  lichens,  (^Ghjrophora^  and  make  our  way 
through  dense  spruce  thickets,  but  whenever  we  strayed  away  from 
it  we  came  to  open  desert  tracts.  At  length  we  struck  the  river 
agam,  and  came  out  at  about  the  middle  of  a  sand  bank  sloping  un- 
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interraptedly  to  the  water.  The  distance  to  the  top  of  the  bank 
seemed  trifling,  but  once  embarked  we  foand  it  a  very  serere  tog,  for 
the  average  slope  being  30°  to  31°  and  the  sand  very  loose,  we  slip- 
ped back  at  each  step  nearly  as  much  as  we  advanced.  The  height  of 
the  plateau  above  the  river  here  is  not  less  than  a  hundred  feet,  and 
the  bank  seemed  to  be  composed  of  mere  sand  and  gravel,  bori^ 
zontally  stratified.  Sitting  down  at  the  top  to  recover  our  breath, 
we  had  before  us  an  extensive  view  over  the  forest,  through  which 
the  river  opened  a  long  lane  northward  and  seemed  to  expand  be- 
yond into  a  lake.  At  this  spot  we  struck  a  trsdl  leading  to  some 
works  opened  a  year  or  two  since  near  the  Falls.  The  supposed 
copper,  however,  proving  to  be  iron  pyrites,  they  were  speedily 
abandoned. 

We  had  little  difficulty  now  in  reachmg  our  place  of  destination, 
and  came  out  of  the  forest  upon  a  chasm  of  nearly  vertical  slate  rocks, 
on  a  level  again  with  the  river,  which  comes  in  from  the  northward 
in  a  mass  of  rapids  and  little  preliminary  cascades,  and  falls  in  one 
sheet  fifty  or  sixty  feet  into  the  chasm,  a  sort  of  gigantic  well-hole, 
its  sides  black  and  savage  with  the  splintered  edges  of  the  slate- 
rock,  and  so  steep  and  even  overhanging  that  we  could  not  from 
any  position  get  a  view  of  the  bottom.  Below,  the  stream  turns 
sharply  to  the  left  and  rushes  out  through  a  deep  gorge  not  more 
than  five  or  six  yards  wide  at  the  bottom.  From  below  the  gorge 
there  is  a  very  wild  and  picturesque  view  of  the  river  boiling  out 
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"  We  have  seen  at  Tarions  points  along  our  route,  large  accumulations  of 
looee  materials,  often  in  the  form  of  terraces.  These  loose  materials  are 
usually  called  '  drift,'  hut  it  is  necessary  to  distinguish  among  the  vari- 
ona  formations  known  hy  this  name,  the  heaches  thrown  up  by  the  lake 
upon  its  present  shores,  and  the  ancient  terraces  above  the  present  level  of 
the  water.  Nevertheless,  the  connection  between  these  two  kinds  of  drift  is 
such  as  to  show  that  the  latter  also  were  formed  by  the  lake,  but  under  dif- 
ferent circumstances  from  the  present  beaches.  The  first  question  is,  whether 
the  lake  was  anciently  higher ;  the  elevation  of  the  ancient  terraces  having 
been  the  same  as  now ;  or  whether  the  land  has  been  elevated.  Either  is 
pofldble,  for  we  have  examples  both  of  elevation  and  of  depression  going  on 
in  our  own  day,  as  upon  the  eastern  coast  of  Sweden  and  the  western  coast 
of  Norway.  This  question  cannot  be  settled  by  a  simple  inspection  of  the 
terraces,  but  only  by  a  comparison  of  their  elevation  with  the  level  of  the 
surrounding  region.  Now  the  terraces  we  saw  yesterday  show  a  difference 
of  level  of  over  three  hundred  feet  above  the  present  lake  beaches.  If  we 
add  this  to  the  present  level  of  the  la^e,  and  suppose  it  formerly  to  have 
stood  at  the  height  which  they  now  exhibit,  it  must  have  overflowed  the 
whole  United  States  and  joined  the  ocean.  But  if  this  were  so,  wo  ought 
Id  find  the  remains  of  marine  animals  here,  which  is  not  the  case.  It  is 
more  probable,  therefore,  that  the  land  has  been  elevated. 

"  The  foundation  on  which  these  terraces  rest  is  uniformly  rounded  and 
•cratched  rock.  During  our  whole  journey  we  have  nowhere  seen  serrated 
peaks ;  everywhere  the  surface  is  smooth,  grooved  and  scratched  in  a  north 
and  south  direction,  occasionally  diverging  east  and  west.  And  it  is  evident 
tiiat  the  force  that  produced  these  appearances  acted  from  north  towards  the 
south,  for  we  generally  find  the  south  side  of  the  rocks  rough  and  precipi- 
tous, showing  no  abradmg  action,  whereas  they  are  smoothed  off  towards  the 
north.  Now  it  may  be  asked  whether  the  loose  materials  before  spoken  of 
were  the  agents  that  produced  these  effects  ?  I  think  we  may  say  positively 
that  they  were  not.  We  have  found  the  rounding  and  grooving  at  the 
highest  point  we  have  visited,  that  is,  over  twelve  hundred  feet  above  the 
level  of  the  lake.  This  is  much  higher  than  any  of  these  loose  materials 
are  to  be  found.  Moreover  we  see  they  are  disposed  according  to  the  pres- 
ent form  of  the  lake,  and  evidently  in  many  instances  have  been  heaped  up 
by  a  force  acting  in  a  direction  from  south  to  north,  directly  contrary  to  that 
of  the  grooving  force.  It  is  clear  that  the  formation  of  the  terraces  was 
subsequent.     They  overlie  the  grooved  and  rounded  rooks. 

*'  To  ascertain  the  cause  of  this  latter  phenomenon  we  must  find  what  are 
its  limits.     Now  we  find  it  occurring  universally  over  the  northern  portion 
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These  and  ocIkt  diftcvhies  ksve  Mnetoattiftale  dKse  efiefts  to  aih 
odier  raiwg  It  bos  been  aeecrtmied  thai  die  ftljcieis  of  cvilKittod  fbriiienj 
cxtmded  Kiieli  hstdstet  tliaji  ai  presenl,  reaeiizB^,  vithuul  mtamptxm,  to 
die  fiexnitj  of  Pans.  and.  sear  tiieir  orisin.  to  die  \tik^  of  Bme  tboosaod 
ieet  aboTe  die  sea.  Snaibar  in&alioiis  are  to  be  foond  in  all  die  moontaiii 
diaiz»  of  Great  Bntaiii,  and  ia  Tsrkws  parts  of  Emope.  Now  at  the  time 
when  *aeh  ^aciers  existed  in  Europe,  the  temperatiire  moat  hare  been 
nraeh  lower  than  at  present  The  mean  annnal  tempentnre  of  Switaerhmd 
nnist  hare  been  15^  Fah.  below  the  present  That  such  a  depression  of 
temperature  actnaDj  took  |^aee  is  also  indicated  bj  other  fi^ts.  Thos  the 
ineil*  foond  in  the  glacial  moraines  are  of  an  arctie  character,  and  ^IIs  of 
the  German  Ocean  are  (bond  in  the  moraine  grarels  of  Sicilj.  This,  how- 
erer,  is  inconceiyable  withoot  a  corresponding  depresaon  all  OT«r  the  globe. 
Now  if  we  snppoee  the  mean  annnal  temperature  of  this  country  to  be 
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rmaoB  terraces  wonld  mark  the  successive  pAioxysms  or  periods  of  reeleva- 
tkm.  Such  a  depression  wonld  not  oanse  an  irruption  of  the  sea,  since  the 
kvel  of  the  lake  is  over  six  hundred  feet  higher  than  the  searlevel.  But 
the0e  phenomena  are  exceedingly  complicated,  and  cannot  be  sufficiently 
ilhtstratod  without  further  details. 

**  The  east  and  west  direction  of  the  scratches  at  Spar  Island,  contrary  to 
the  general  rule,  I  suppose  to  have  been  caused  by  the  <[epth  of  the  chan- 
nel there,  giving  the  glacier  on  its  retreat  a  direction  parallel  to  the  shore  of 
the  lake.  We  had  there  two  very  distinct  systems  of  striaB,  one  much  more 
smthcrly  in  direction  than  the  other.  Probably  the  glacier  when  advancing 
from  the  north,  having  an  enormous  thickness,  disregarded  the  shape  of  the 
ground  over  which  it  passed,  but  on  its  retreat,  that  is,  when  it  began  to  con- 
tract, having  meanwhile  melted  away  considerably  and  thus  become  lighter, 
its  direction  would  be  more  easily  modified.  Similar  phenomena  are  ob- 
aerred  in  the  present  glaciers  in  Switzerland.  In  a  little  loch  near  Ben 
Nevis  there  is  also  a  secondary  system  of  scratches,  cU  right  angles  with  the 
general  direction,  which  may  be  traced  even  on  the  bottom  of  the  loch." 

We  learned  from  the  surveyors  that  a  brown  bear,  differing  from 
the  black  and  grizzly  bears,  is  found  in  this  region.  It  was  said  to 
be  about  the  size  of  the  black  bear,  and  is  probably  the  barren-ground 
bear,  (  Ursus  arctos  mnericanus,^  of  Richardson,  though  he  says  this 
q)ecies  is  not  found  so  far  south. 

On  coming  out  of  the  tent  we  observed  that  standing  by  one  of 
the  fires,  so  as  to  bring  it  between  us  and  the  rapids,  the  roar  of  the 
water  was  suddenly  shut  off,  as  if  by  a  door,  the  sound  being  inter- 
rupted no  doubt  by  the  ascending  column  of  heated  air. 

The  weather  looked  threatening  this  evening,  and  in  the  night  we 
had  a  violent  shower  accompanied  by  thunder  and  lightning.  In  the 
midst  of  one  of  the  gusts  we  were  awakened  by  several  small  rivu- 
lets playing  down  upon  us  from  folds  in  the  tent,  which,  on  account 
of  the  sandy  soil,  was  not  properly  stretched.  Indeed,  without  some 
better  contrivance  than  mere  loops  for  the  tent-pins,  a  tent  like 
that  we  had  cannot  be  stretched  so  as  to  be  water-proof  in  a  vio- 
lent shower.  One  of  the  tents,  brought  by  Mr.  Marcou,  of  the  kind 
need  by  the  French  officers  in  Algiers,  was  entirely  water-proof,  and 
in  every  way  more  convenient  than  ours.  It  was  square,  with  nearly 
perpendicular  sides,  and  stretched  near  the  top  by  cross-pieces  at 
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right  angles  with  each  other,  while  the  pole  ran  up  in  a  point  in  the 
middle.  The  onlj  help  was  to  cover  ourselves  as  fiur  as  possible 
with  our  water-proof  cloaks,  &c.  But  these  in  the  pitchy  darkness 
were  not  so  easily  found.  We  then  attempted  to  light  a  candle, 
but  the  matches  were  damp,  and  with  all  our  precautions  could  not 
be  coaxed  quite  to  the  igniting  point.  Finally  by  the  intervention  of 
a  flint-and-steel,  (let  not  the  traveller  be  seduced  into  placing  his 
reliance  in  any  new-fangled  substitute  for  this  trusty  companion,) 
we  managed  to  get  a  light  and  find  our  things,  and  therewith  made 
ourselves  tolerably  comfortable. 

Aug.  4tA. — Weather  still  imsettled,  and  we  did  not  start  until 
afber  breakfast.  It  was  calm  at  first,  but  the  wmd  soon  rose  strong 
from  the  N.N.W.,  obliging  us  to  creep  round  very  near  the  shore. 

We  encamped  at  night  on  a  point  where  the  very  wide  and  steep 
beach  ascended  by  terraces  to  a  long  regular  ridge.  This  ridge  was 
covered,  in  one  place  in  an  unbroken  patch  of  an  acre  or  more,  with 
a  checkerwork  of  large  tufts  of  yellowish  gray  and  dark  jmikish 
lichens,  mingled  with  deep  green  juniper  (J.  virgifdcma^  and  Vac- 
cinia. 

The  beach  was  covered  with  drifl-wood,  large  trunks  of  trees  with 
the  roots  often  attached,  most  numerous  on  the  top  of  the  beach 
close  to  the  trees,  although  the  distance  from  the  water  must  be  a 
couple  of  hundred  yards,  and  the  elevation  not  less  than  thirty  or 
forty  feet.     We  never  met  with  any  floating  wood.    Doubtless  the 
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right  angles  with  each  other,  while  the  pole  ran  ap  in  a  point  in  the 
middle.  The  onlj  help  was  to  cover  ourselves  as  £eu:  as  possible 
with  our  water-proof  cloaks,  &c.  But  these  in  the  pitchy  darkness 
were  not  so  easily  found.  We  then  attempted  to  light  a  candle, 
but  the  matches  were  damp,  and  with  all  our  precautions  could  not 
be  coaxed  quite  to  the  igniting  point.  Finally  by  the  intervention  of 
a  flint-and-steel,  (let  not  the  traveller  be  seduced  into  placing  his 
reliance  in  any  new-fangled  substitute  for  this  trusty  companion,) 
we  managed  to  get  a  light  and  find  our  things,  and  therewith  made 
ourselves  tolerably  comfortable. 

Aug.  4tA. — Weather  still  imsettled,  and  we  did  not  start  until 
afber  breakfast.  It  was  calm  at  first,  but  the  wmd  soon  rose  strong 
fix)m  the  N.N.W.,  obliging  us  to  creep  round  very  near  the  shore. 

We  encamped  at  night  on  a  point  where  the  very  wide  and  steep 
beach  ascended  by  terraces  to  a  long  regular  ridge.  This  ridge  was 
covered,  in  one  place  in  an  unbroken  patch  of  an  acre  or  more,  with 
a  checkerwork  of  large  tufts  of  yellowish  gray  and  dark  pinkish 
lichens,  mingled  with  deep  green  juniper  (J.  virgimana^  and  Vac- 
cinia. 

The  beach  was  covered  with  drift-wood,  large  trunks  of  trees  with 
the  roots  often  attached,  most  numerous  on  the  top  of  the  beach 
close  to  the  trees,  although  the  distance  from  the  water  must  be  a 
couple  of  hundred  yards,  and  the  elevation  not  less  than  thirty  or 
forty  feet.     We  never  met  with  any  floating  wood.     Doubtless  the 
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nearly  fledged.  It  is  remarkable  that  this  bird  which  with  us  affects 
dry  situations,  about  the  lake  seems,  as  far  as  our  experience  went,  to 
prefer  swamps;  the  spruce-partridge  (^Tetrao  canadensisj')  being 
found  rather  on  the  high  ground.  But  ttiis  apparent  anomaly  is  ex- 
plained when  we  remember  that  in  the  Wkite  Mountains,  for  instance, 
where  both  species  are  also  found,  the  spruce-partridge  is  met  with 
only  at  considerable  elevations,  among  the  spruces  or  "  black  growth," 
from  which  its*popular  name  is  derived,  and  the  other  bird  in  the 
valleys  or  lower  slopes.  But  here,  where  the  spruces  come  down  to 
the  general  level  of  the  country,  the  difference  of  distribution  is  still 
expressed,  though  less  distinctly,  notwithstanding  it  necessitates  a 
change  in  what  would  seem  a  more  important  point.  In  this  instance 
a  very  decided  habit  of  the  bird  is  sacrificed  to  what  many  natural- 
ists would  call  a  mere  abstraction. 

In  the  night  we  were  disturbed  by  the  dogs,  who  swarmed  as  usual 
about  the  Indian  lodges,  and  as  usual  were  half  starved  and  depen- 
dent solely  on  their  oif^n  exertions  for  support.  A  camp-kettle  left 
oatside  of  the  tents  attracted  them  into  our  neighborhood,  and  they 
made  a  great  noise  in  rolling  it  over  in  their  endeavors  to  get  the 
cover  off.  Among  this  vagrant  crew  I  was  astonished  to  see  Mr. 
Beggs'  Esquimaux  dog,  who  might  be  supposed  to  be  too  well  fed  to 
be  tempted  into  such  ways.  This  dog  was  said  to  be  of  the  pure 
breed.  He  was  of  a  yellowish-white  color,  of  moderate  size,  with  a 
Bmall  head,  the  nose  pointed  and  the  face  rather  wolf-like,  though 
not  at  all  savage  in  its  expression.  Round  the  neck  was  a  ruff  of 
hair,  and  the  tail  was  bushy  and  curled  upon  itself,  as  we  see  in  the 
representations  of  this  species. 

Aug.  6th. — Mr.  Ballenden  stopped  here  at  sunrise  this  morning, 
on  his  way  to  the  Red  River  settlement,  of  which  we  understood  he 
had  been  appointed  governor.  He  had  come  all  the  way  from  Otter 
Head  this  morning,  a  distance  of  forty  or  fifty  miles,  running  before 
a  strong  S.E.  breeze  in  his  large  two-siuled  boat.  But  this  wind 
which  was  so  favorable  to  him  was  quite  the  reverse  to  us,  and  kept 
ns  deffrades  here  until  six  P.M.,  when,  there  being  a  slight  lull,  we 
embarked. 

Mr.  Swanston  had  promised  to  send  us  up  some  provisions  hither 
from  Michipicotin,  but  they  had  not  arrived,  and  the  stock  in  the 
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store-house  was  so  small  that  Mr.  Beggs  at  first  thought  he  could  not 
spare  us  any,  but  just  before  we  left,  taking  compassion  on  our  desti* 
tute  condition,  he  gave  us  a  supply  that  would  last  us  to  Michipicotin. 
When  we  got  outside  of  the  bar  the  wind  rose  again.  We  soon 
lost  sight  of  the  bateau,  and  the  two  canoes  kept  on  alone  as  well  as 
they  could  against  the  wind  and  sea.  We  in  the  larger  canoe  could 
not  help  watching  with  some  anxiety  the  other  one  under  our  lee, 
occasionally  throwing  half  her  length  out  of  the  water,  and  then 
pounding  down  so  as  to  make  it  fly  up  on  all  sides.  This  thumping 
does  not  agree  very  well  with  the  birch  bark.  The  gum  gets  cracked 
and  lets  in  the  water,  and  there  is  not  substance  enough  about  the 
fabric  to  float  when  filled.  It  was  fast  growing  dark,  and  the  shore 
to  leeward  showed  a  horrid  line  of  grim  weather-beaten  rocks  and  white 
breakers.  At  length  the  men  in  the  other  canoe  called  to  us  that 
they  could  stand  it  no  longer,  and  kept  away  for  a  cove  we  had  just 
passed.  We  followed  them,  but  although  only  a  few  hundred  yards 
behind,  yet  it  was  so  dark  that  when  we  entered  the  narrow  mouth  of 
the  bay,  we  could  see  nothing  of  them.  The  outline  of  the  shore  to 
leeward,  however,  was  still  distinguishable  against  the  western  sky, 
and  we  assured  ourselves  that  they  had  not  gone  further  to  leeward. 
We  kept,  therefore,  an  anxious  lookout  as  we  ran  rapidly  up  the 
narrow  bay,  so  narrow  that  we  could  not  pass  them  undiscovered  if 
they  were  afloat,  and  fired  off  several  guns,  but  without  answer. 
Before  long  we  came  to  what  seemed  the  bottom  of  the  bay,  but  here 
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ble  that  our  fiiends  should  be  in  the  bay  and  not  see  it.  But  the 
flames  went  out,  the  last  sparks  one  after  the  other  dropped  away, 
and  the  dark  walls  of  the  bay  came  into  sight  against  the  sky,  yet 
we  listened  and  looked  in  vain  for  an  answermg  signal.  Next  morn- 
ing, however,  namely : 

Aug.  7th — We  were  early  awakened  by  their  voices  on  the  beach 
Piey  had  landed  in  the  outer  cove,  and  thus  did  not  see  our  fire, 
being  cut  oflF  by  a  high  intervening  ridge.  They  had  heard  the 
gon,  but  were  engaged  in  hauling  up  the  canoe,  and  so  could  not 
answer  it.  Looking  round  upon  the  prospects  of  the  day  we  found 
the  wind  still  so  strong  from  the  S.£.  that  there  was  no  chance  of 
getting  ofiF  at  present.  Of  this  we  could  feel  no  more  where  we 
were,  than  if  we  had  been  at  the  bottom  of  a  well,  but  the  men 
pointed  to  the  breakers  at  the  mouth  of  the  bay,  where,  at  the  dis- 
tance of  a  mile  or  more,  the  large  and  rapidly  shifting  masses  of 
white  against  the  black  rocks  showed  that  the  surf  was  beating 
outside  at  least  as  violently  as  the  night  before.  On  listening,  the 
roar  of  the  waves  could  be  distinctly  heard.  But  immediately 
about  us  it  was  dead  calm,  with  occasional  eddies  in  the  tree-tops 
from  all  points  of  the  compass.  A  contrast  such  as  the  lake  seems 
to  love,  as  if  it  sought  to  break  up  the  uniformity  of  its  general 
features  as  much  as  possible  by  brisk  and  abrupt  changes  in  the 
minor  ones.  Thus  although  the  weather  throughout  our  journey 
might  be  called  settled,  yet  we  very  rarely  had  a  steady  wind, 
either  as  to  direction  or  strength,  and  in  the  hottest  day  the  shade 
of  a  rock,  or  a  cloud  passing  over  the  sun  was  enough  to  make  it 
cool.  The  range  of  clothing  thus  necessitated  within  the  twenty- 
four  hours  was  extraordinary. 

Our  little  point  was  as  silent  as  a  piece  of  the  primeval  earth ;  not 
a  living  thing  stirring  except  a  few  musquitoes,  and  an  impudent 
moose-bird  that  perched  down,  with  a  jerk  of  the  tail  and  a  knowing 
tarn  of  the  head,  among  our  very  camp-kettles.  A  heavy  stilhiess 
•eemed  to  hang  over  it  and  weigh  down  every  sound,  so  that  a  few 
paces  from  the  tents  one  forgot  that  he  was  not  alone.  It  was  as  if 
no  noise  had  been  heard  here  since  the  woods  grew,  and  all  Nature 
seemed  sunk  in  a  dead,  dreamless  sl^ep. 
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Yet  it  was  clear  we  were  not  the  first  visitants,  for  the  fire-weed 
had  sprung  up  here,  and  close  at  hand  we  found  lodge-poles,  uid 
the  rem^dns  of  fires.  Here  also  was  an  Indian  sweating-house ;  a 
skeleton  dome  of  sticks,  about  four  feet  high  and  two  in  diameter. 
The  patient  squats  inside,  and  by  his  side  are  placed  some  hot  stones, 
on  which  are  thrown  various  herbs,  by  way  of  "  medicine."  Then 
the  whole  is  covered  in  with  blankets  and  pieces  of  bark,  and  he  is 
left  to  simmer  for  the  requisite  period. 

Back  of  this  a  path  led  a  short  distance  through  the  woods  to  the 
mouth  of  a  sluggish  stream  some  five  or  six  yards  wide  that  joined 
the  bay  north  of  our  camp,  which  was  thus  cut  ofi"  on  three  sides  by 
it  and  the  lake,  and  on  the  fourth  by  the  mountain. 

Our  beach,  as  I  said,  was  heaped  with  drift-wood,  most  of  it  arbor- 
vitae,  recognizable  by  its  twisted  stem.  This  tree  loves  the  water, 
and  grows  in  situations  where  it  is  most  exposed  to  be  washed  off 
by  the  winter  storms.  Some  of  the  logs  were  of  large  size,  a  foot 
or  more  in  diameter,  completely  stripped  of  branches  and  bark,  and 
in  general  of  their  roots,  and  exhibited  marks  of  very  rough  hand' 
ling,  being  deeply  grooved  and  rubbed,  perhaps  by  chafing  together, 
partly  perhaps  from  ice.  Many  of  them  were  very  regularly  and 
smoothly  tapered  at  the  end.  Driven  into  the  bay  by  the  westerly 
gales  in  the  wmter,  they  had  doubtless  drifted  along  its  steep  sides, 
and  been  successively  piled  up  at  the  bottom. 

Our  men  having  such  a  store  at  hand  did  not  spare  fuel,  and 
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The  wind  and  waves  still  high  outside.  Several  times  the  men 
went  to  explore,  but  returned,  reporting  it  still  too  rough  to  venture 
<mt. 

Aug.  Sth. — This  morning  we  heard  distant  reports  of  guns,  and 
die  men  thought  it  might  be  our  friends  of  the  bateau  over  in  the 
next  bay.  As  our  pirovisions  were  getting  very  low  (the  bulk  of  the 
stores  being  as  usual  in  the  bateau,)  they  resolve^  to  cross  the  ridge 
and  fetch  a  supply.  They  reached  the  cove  after  a  laborious  climb, 
but  found  no  traces  of  them,  and  so  kept  on  to  the  Pic,  where  they 
found  them  reestablished  in  their  old  quarters. 

We  now  reconnoitred  again,  but  with  the  same  results  as  before. 
Towards  evening,  however,  the  men  seemed  to  have  made  up  their 
minds  that  we  should  get  ofiF  to-morrow.  Certwnly  "  la  vielle^^^  the 
old  woman,  as  they  called  her,  (a  personage  corresponding  to  our 
"  clerk  of  the  weather,")  had  given  us  a  long  enough  bout  of  it,  and 
it  was  time  to  expect  a  lull.  Accordingly,  they  made  all  their  pre- 
parations, and  being  desirous  no  doubt  to  appropriate  to  themselves 
the  largest  possible  share  of  the  good  things  of  the  wilderness,  piled 
such  a  huge  quantity  of  wood  upon  the  fire  that  we  were  driven  back 
yard  by  yard  to  the  distance  of  some  rods. 

Auff.  9th. — Calm,  with  a  slight  fog,  and  soon  cleared  up  very 
warm.  This  afternoon,  for  the  first  time  on  the  lake,  the  wind  was . 
strong  from  the  south.  We  encamped  in  a  cove  under  a  hook  pro- 
jecting from  the  southward.  The  beach  of  large  stones  covered  with 
lichens,  whence  the  name  of  Campement  du  Pays  de  Mousse, 
which  the  cove  bears.  It  is  terraced  up  to  a  dividing  ridge,  and 
thence  down  in  like  manner  to  the  lake  on  the  other  side. 

We  had  been  struck  for  some  distance  back,  and  particularly  to- 
day, with  a  falling  off  in  the  luxuriance  of  the  vegetation,  as  com- 
pared with  the  country  further  north.  This  may  be  owing  to  the 
greater  exposure  to  the  northerly  winds ;  the  more  northern  shore 
being  protected  on  that  side  by  a  lofty  and  continuous  barrier.  In  a 
very  sheltered  cove  where  we  landed  to  lunch,  the  trees  were  of  con- 
riderable  size.  One  larch  measured  seven  feet  two  inches  in  girth, 
three  feet  from  the  ground,  and  we  judged  its  height  to  be  at  least 
nxty  feet. 
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anruffled,  reflecting,  unbroken  and  scarcely  dimmed  in  color,  the 
full  form  of  every  rock  and  tree.  Running  along  at  a  moderate  dis- 
tance from  the  shore  in  this  calm  weather,  we  were  often  struck  by 
an  apparent  convexity  of  the  surface,  as  if  the  water  were  higher 
between  us  and  the  rocks.  It  even  seemed  to  hide  the  line  where 
land  and  water  met. 

Suddenly  the  water  was  spattered  by  the  rising  of  a  shoal  of  lake- 
herring,  and  our  men  were  immediately  full  of  excitement,  and  must 
needs  get  the  fish-spear  from  the  bateau  to  have  a  stroke  at  them. 
By  that  time,  however,  the  shoal  had  sunk  again,  and  the  men 
watched  in  silence  and  without  dipping  an  oar,  for  them  to  rise. 
Looking  down  over  the  side  of  the  canoe,  we  could  trace  the  vast, 
simple  lines  of  the  rock,  until  lost  in  the  green  mist.  Everything 
below  the  surface  seemed  to  shine  with  a  difiused  phosphorescent 
light,  like  a  green  unclouded  sky.  All  at  once  the  shoal  came  in 
dght,  under  the  boat,  pressing  steadily  on  with  a  broad  front,  a  soli- 
tary white-fish  rather  in. advance  of  the  rest.  Each  kept  his  relative 
position  to  the  rest,  like  a  flock  of  waterfowl,  and  they  glided  easily 
onward  without  any  apparent  exertion  except  a  tremulous  motion  of 
the  tail.  Yet  they  soon  vanished  ahead,  and  not  long  after  a  great 
trout  came  sullenly  following  in  their  wake,  like  a  pirate  hovering 
about  a  convoy  of  merchantmen. 

Some  Indians  came  off  to  sell  us  fish,  and  our  men  in  their  gossip 
discovered  they  had  in  their  lodge  a  couple  of  young  foxes,  which 
the  Professor  thereupon  demanded  to  see,  and  bought.  The  poor 
little  fellows  were  about  half  grown,  and  seemed  to  suffer  from  the 
heat.  The  first  thing  they  did  when  we  took  them  aboard,  was  to 
seek  out  the  shadiest  comer.  They  appeared  to  be  perfectly  tame, 
or  at  least  inoffensive. 

We  caught  several  trout  ourselves  in  the  course  of  the  forenoon. 
I  was  struck  with  the  life-like  appearance  of  the  bait,  (a  trout's 
stomach  drawn  over  the  hook,  and  tied  to  the  line  above,)  visible  at 
a  great  depth.  Out  of  water  it  has  rather  a  shapeless  appearance, 
but  jerked  along  at  a  sufficient  depth  it  has  precisely  the  look  of  a 
small  fish  that  has  been  wounded,  so  as  swim  with  difficulty  and 
somewhat  ndeways. 

In  the  afternoon  a  favorable  breeze  sprung  up.    Our  men  were 
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the  steep  sandy  bank,  twenty  or  thirty  feet  high,  and  found  ourselves 
upon  a  wide  plain,  bounded  by  the  river  on  the  right,  and  some  steep 
rocks  in  the  distance,  on  the  left. 

The  surface  was  level  and  barren,  not  a  tree  in  sight,  but  only  a 
uniform  expanse  of  withered  herbage,  bearberry,  lichens  and  great 
quantities  of  blueberries  and  huckleberries,  now  ripe,  much  to  our  sat- 
isfaction, for  we  had  not  tasted  fruit  of  any  sort  for  so  long  that  even 
these  humble  kinds  had  a  flavor  unknown  before.  There  were  two 
sorts  ;  the  most  abundant  was  of  a  light  lead  color ;  the  other  larger 
and  of  a  dull  blackish.  We  did  not  stop  to  gather  them  however, 
but  pulled  them  by  handfuls  as  we  ran  along  the  trail,  to  the  an- 
oyance of  our  little  Indian,  who  had  evidently  calculated  upon  a 
deliberate  feast. 

The  path  was  worn  through  the  crust  of  superficial  vegetation 
and  the  thin  scam  of  mould  that  supported  it,  a  foot  deep  into  the 
sand  below,  and  so  narrow  that  we  had  to  walk  Indian  fashion  with 
toes  turned  in,  and  I  had  some  trouble  to  avoid  grazing  my  ankles 
witli  my  shoe-soles.  My  companion  wore  moccasins,  a  much  more 
comfortable  gear  for  this  ground. 

The  weather  was  very  warm,  and  the  flies  exceedingly  trouble- 
some, rising  in  swarms  from  the  blueberry  bushes  when  we  touched 
them.  Whether  from  a  presentiment  of  their  coming  end,  or  from 
some  other  cause,  they  were  not  flying  abroad  to-day,  but  collected 
on  the  ground.  Once  roused,  however,  they  showed  no  backward- 
ness in  making  an  attack.  Having  for  the  first  time  open  ground 
enough  to  observe  their  manocuvrings,  we  tried  to  outrun  them, 
and  easily  left  them  behind,  but  in  a  short  time  the  swarm,  like  a 
pack  of  wolves,  and  guided  to  all  appearance  in  like  manner  by 
scent,  came  ranging  up  in  a  body  and  fell  on  afresh. 

Continuing  on  for  about  a  mile  we  came  fo  a  sudden  depression  in 
the  plain.  We  stood  on  the  edge  of  a  steep  bluff"  some  forty  feet 
high.  Below,  the  broad  level  valley  stretched  off"  apparently  to  the 
river  on  the  right,  and  on  the  left  to  some  rocky  hills  several  miles 
distant.  It  seemed  perfectly  level  and  sandy,  and  in  all  respects 
like  the  plateau  on  which  we  stood,  except  that  it  was  still  more 
barren  and  showed  patches  of  bare  sand.  On  the  opposite  side  the 
bluff*  rose  again  as  abruptly  to  about  the  level  at  which  we  stood. 
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fi'om  the  falls  we  struck  the 

;   moist  woods.     Across  it  were 

-  -o  that  it  was  like  walking  on  a 

:  boon  filled  in.     An  explanation 

.  narrow  trench  in  the  middle  of 

'    ^y  tlie  keel  of  a  vessel,  and  on 

l»'vly  dragged  over  the  ground; 

.{'ijrcmcnt  for  facilitating  the  trans- 

'■Hiie  down  from  Hudson's  Bay. 

'  jiortJige  we  found  we  had  guessed 

-•'  hnjits  ready  to  be  hauled  across. 

.  !ly  twenty-eight  feet  in  the  keel  and 

■■  licavily  built,  yet  as  Mr.  Swanston 

iirs  make  nothing  of  the  portage,  and 

■il:  the  boats  against  each  other  over 

rrugc  we  found  ourselves  a  good  way 
^.:ts  no  appearance  of  a  path,  so  we  made 
■  !\»ugli  the  tangled  arbo^vitae3,  and  soon 
uj'por  fall. 

i<t  of  three  cascades  of  about  equal  heights, 

\'\  als  of  rapids ;  the  total  descent  is  uj)wards 

•M  fall  the  river  is  compressed  to  the  width 

M  projecting  points  of  rock,  and  below  each 

■,:it. 

-ieuite,  broken  into  huge  parallelograms,  some 

fragments,  in  others,  the  cleavage  lines  indi- 

Oio  rock  having  a  dip  of  about  20°  southwest, 

':«■<  with  the  fall.     These  projecting  points  and 

f  hard  rock  in  the  bed  of  the  cascade,  give  it  a 

Thus  at  the  foot  of  the  second  fall  the  whole 

'wn  upwards  again  in  a  vast  fountain  of  spray, 

of  some  obstacle  below  the  surface. 

^  *  ■  r  fall  is  very  striking.     Whether  from  the  sudden 

ii.'iimel,  which  becomes  somewhat  wider  here,  or 

•  >f  its  bed,  it  form^  a  regular  half-dome  of  broken 

I  '^uificent  spectacle,  not  at  all  like  any  other  large 
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store-house  was  so  small  that  Mr.  Beggs  at  first  thought  he  could  not 
spare  us  any,  but  just  before  we  left,  taking  compassion  on  our  desti- 
tute condition,  he  gave  us  a  supply  that  would  last  us  to  Michipicotin. 
When  we  got  outside  of  the  bar  the  wind  rose  again.  We  soon 
lost  sight  of  the  bateau,  and  the  two  canoes  kept  on  alone  as  well  as 
they  could  agidnst  the  wind  and  sea.  We  in  the  larger  canoe  could 
not  help  watching  with  some  anxiety  the  other  one  under  our  lee, 
occasionally  throwing  half  her  length  out  of  the  water,  and  then 
pounding  down  so  as  to  make  it  fly  up  on  all  sides.  This  thumping 
does  not  agree  very  well  with  the  birch  bark.  The  gum  gets  cracked 
and  lets  in  the  water,  and  there  is  not  substance  enough  about  the 
&bric  to  float  when  filled.  It  was  fast  growing  dark,  and  the  shore 
to  leeward  showed  a  horrid  line  of  grim  weather-beaten  rocks  and  white 
breakers.  At  length  the  men  in  the  other  canoe  called  to  us  that 
they  could  stand  it  no  longer,  and  kept  away  for  a  cove  we  had  just 
passed.  We  followed  them,  but  although  only  a  few  hundred  yards 
behind,  yet  it  was  so  dark  that  when  we  entered  the  narrow  mouth  of 
the  bay,  we  could  see  nothing  of  them.  The  outline  of  the  shore  to 
leeward,  however,  was  still  distinguishable  against  the  western  sky, 
and  we  assured  ourselves  that  they  had  not  gone  further  to  leeward. 
We  kept,  therefore,  an  anxious  lookout  as  we  ran  rapidly  up  the 
narrow  bay,  so  narrow  that  we  could  not  pass  them  undiscovered  if 
they  were  afloat,  and  fired  off  several  guns,  but  without  answer. 
Before  long  we  came  to  what  seemed  the  bottom  of  the  bay,  but  here 
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ble  that  our  friends  should  be  in  the  bay  and  not  see  it.  But  the 
flames  went  out,  the  last  sparks  one  after  the  other  dropped  away, 
and  the  dark  walls  of  the  bay  came  into  sight  against  tiie  sky,  yet 
we  listened  and  looked  m  vam  for  an  answering  signal.  Next  mom- 
big,  however,  namely : 

Aug.  1th — We  were  early  awakened  by  their  voices  on  the  beach 
Piey  had  landed  in  the  outer  cove,  and  thus  did  not  see  our  fire, 
being  cut  ofiF  by  a  high  intervening  ridge.  They  had  heard  the 
gun,  but  were  engaged  in  hauling  up  the  canoe,  and  so  could  not 
answer  it.  Looking  round  upon  the  prospects  of  the  day  we  found 
the  wind  still  so  strong  from  the  S.E.  that  there  was  no  chance  of 
getting  off  at  present.  Of  this  we  could  feel  no  more  where  we 
were,  than  if  we  had  been  at  the  bottom  of  a  well,  but  the  men 
pointed  to  the  breakers  at  the  mouth  of  the  bay,  where,  at  the  dis- 
tance of  a  mile  or  more,  the  large  and  rapidly  shifting  masses  of 
white  against  the  black  rocks  showed  that  the  surf  was  beating 
outside  at  least  as  violently  as  the  night  before.  On  listening,  the 
poar  of  the  waves  could  be  distinctly  heard.  But  immediately 
about  us  it  was  dead  calm,  with  occasional  eddies  in  the  tree-tops 
firom  all  points  of  the  compass.  A  contrast  such  as  the  lake  seems 
to  love,  as  if  it  sought  to  break  up  the  uniformity  of  its  general 
features  as  much  as  possible  by  brisk  and  abrupt  changes  in  the 
minor  ones.  Thus  although  the  weather  throughout  our  journey 
might  be  called  settled,  yet  we  very  rarely  had  a  steady  wind, 
either  as  to  direction  or  strength,  and  in  the  hottest  day  the  shade 
of  a  rock,  or  a  cloud  passing  over  the  sun  was  enough  to  make  it 
oool.  The  range  of  clothing  thus  necessitated  witliin  the  twenty- 
four  hours  was  extraordinary. 

Our  little  point  was  as  silent  as  a  piece  of  the  primeval  earth ;  not 
a  Hving  thing  stirring  except  a  few  musquitoes,  and  an  impudent 
mooee-bird  that  perched  down,  with  a  jerk  of  the  tail  and  a  kno\vu)g 
turn  of  the  head,  among  our  very  campkettles.  A  heavy  stillness 
•eemed  to  hang  over  it  and  weigh  down  every  sound,  so  that  a  few 
paces  from  the  tents  one  forgot  that  he  was  not  alone.  It  was  as  if 
no  noise  had  been  heard  here  since  the  woods  grew,  and  all  Nature 
seemed  sunk  in  a  dead,  dreamless  sl^ep. 
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Yet  it  was  clear  we  were  not  the  first  visitants,  for  the  fire-weed 
had  sprung  up  here,  and  close  at  hand  we  found  lodge-poles,  and 
the  remsdns  of  fires.  Here  also  was  an  Indian  sweatinff-house ;  a 
skeleton  dome  of  sticks,  about  four  feet  high  and  two  in  diameter. 
The  patient  squats  inside,  and  by  his  side  are  placed  some  hot  stones, 
on  which  are  thrown  various  herbs,  by  way  of  "  medicine."  Then 
the  whole  is  covered  in  with  blankets  and  pieces  of  bark,  and  he  is 
left  to  simmer  for  the  requisite  period. 

Back  of  this  a  path  led  a  short  distance  through  the  woods  to  the 
mouth  of  a  sluggish  stream  some  five  or  six  yards  wide  that  joined 
the  bay  north  of  our  camp,  which  was  thus  cut  off"  on  three  sides  by 
it  and  the  lake,  and  on  the  fourth  by  the  mountain. 

Our  beach,  as  I  said,  was  heaped  with  drift-wood,  most  of  it  arbor- 
vitae,  recognizable  by  its  twisted  stem.  This  tree  loves  the  water, 
and  grows  in  situations  where  it  is  most  exposed  to  be  washed  off 
by  the  winter  storms.  Some  of  the  logs  were  of  large  size,  a  foot 
or  more  in  diameter,  completely  stripped  of  branches  and  bark,  and 
in  general  of  their  roots,  and  exhibited  marks  of  very  rough  hand' 
ling,  bemg  deeply  grooved  and  rubbed,  perhaps  by  chafing  together, 
partly  perhaps  from  ice.  Many  of  them  were  very  regularly  and 
smoothly  tapered  at  the  end.  Driven  into  the  bay  by  the  westerly 
gales  in  the  winter,  they  had  doubtless  drifted  along  its  steep  sides, 
and  been  successively  piled  up  at  the  bottom. 

Our  men   hnving  such  a  store  at  bancl  <iid  nrit  spare  fad,  and 
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The  wind  and  waves  still  high  outside.  Several  times  the  men 
went  to  explore,  but  returned,  reporting  it  still  too  rough  to  venture 
out. 

Aug.  8th. — ^This  morning  we  heard  distant  reports  of  guns,  and 
die  men  thought  it  might  be  our  friends  of  the  bateau  over  in  the 
next  bay.  As  our  provisions  were  getting  very  low  (the  bulk  of  the 
stores  being  as  usual  in  the  bateau,)  they  resolve^  to  cross  the  ridge 
and  fetch  a  supply.  They  reached  the  cove  after  a  laborious  climb, 
but  found  no  traces  of  them,  and  so  kept  on  to  the  Pic,  where  they 
found  tliem  reestablished  in  their  old  quarters. 

We  now  reconnoitred  again,  but  with  the  same  results  as  before. 
Towards  evening,  however,  the  men  seemed  to  have  made  up  their 
minds  that  we  should  get  ofiF  to-morrow.  Certainly  "  la  vielle^^^  the 
old  woman,  as  they  called  her,  (a  personage  corresponding  to  our 
"  clerk  of  the  weather,")  had  given  us  a  long  enough  bout  of  it,  and 
it  was  time  to  expect  a  lull.  Accordingly,  they  made  all  their  pre- 
putitions,  and  being  desirous  no  doubt  to  appropriate  to  themselves 
the  largest  possible  share  of  the  good  things  of  the  wilderness,  piled 
such  a  huge  quantity  of  wood  upon  the  fire  that  we  were  driven  back 
yard  by  yard  to  the  distance  of  some  rods. 

Aug.  9ih. — Calm,  with  a  slight  fog,  and  soon  cleared  up  very 
warm.  This  afternoon,  for  the  first  time  on  the  lake,  the  wind  was . 
strong  from  the  south.  We  encamped  in  a  cove  under  a  hook  pro- 
jecting from  the  southward.  The  beach  of  large  stones  covered  with 
lichens,  whence  the  name  of  Campement  du  Pays  de  Mousse, 
which  the  cove  bears.  It  is  terraced  up  to  a  dividing  ridge,  and 
thence  down  in  like  manner  to  the  lake  on  the  other  side. 

We  had  been  struck  for  some  distance  back,  and  particularly  to- 
day, with  a  falling  ofi*  in  the  luxuriance  of  the  vegetation,  as  com- 
pared with  the  country  further  north.  This  may  be  owing  to  the 
greater  exposure  to  the  northerly  winds ;  the  more  northern  shore 
being  protected  on  that  side  by  a  lofty  and  continuous  barrier.  In  a 
very  sheltered  cove  where  we  landed  to  lunch,  the  trees  were  of  con- 
riderable  size.  One  larch  measured  seven  feet  two  inches  in  girth, 
three  feet  from  the  ground,  and  we  judged  its  height  to  be  at  least 
sixty  feet. 
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Aug.  lOth. — Calm  this  morning,  with  a  swell  on  the  lake ;  an 
unusual  occurrence,  owing  to  the  southerly  wind  of  yesterday.  We 
passed  at  a  short  distance  the  river  Rideau,  which  falls  in  a  succes- 
sion of  cascades  (said  to  have  ninety  feet  descent  in  all)  directly 
into  the  lake.  The  final  fall,  of  about  thirty  or  forty  feet,  is  divided 
in  the  middle  by  a  large  rock,  part  of  the  wall  of  the  cove  into  which 
it  falls.  This  river,  the  only  one  we  saw  where  the  never-failing  falls 
descend  directly  into  the  lake,  was  also  the  only  one  that  had  no 
sand-beach  at  its  mouth.  All  the  others  were  indicated  from  a  dis- 
tance by  an  expanse  of  white  sand. 

Shortly  after,  the  wind  sprung  up  fresh  from  the  south-west,  of 
which  we  took  advantage  with  our  tarpaulin  sails.  It  is  a  mistaken 
notion  that  a  canoe  will  not  sail  on  a  wind.  Ours  sailed  very  well, 
with  the  wind  somewhat  forward  of  the  beam.  Only  the  sails  are 
not  braced  up  much,  but  just  enough  to  keep  full ;  since  otherwise, 
having  no  keel,  the  canoe  would  make  too  much  leeway. 

Opposite  Otter  Island  we  counted  ten  parallel  trap-dykes,  running 
north,  twenty-five  degrees  west.  Here  are  several  terraces,  passing 
by  regular  gradations  into  the  present  beach.  At  the  Riv.  d  TOis- 
eau  Vert  are  veins  of  epidotic  trap.  The  bateau  hove  in  sight  out- 
side of  us  this  morning,  with  both  sails  set. 

In  the  afternoon  we  came  upon  the  bateaux  from  Michipicotii\, 
moored  under  the  lee  of  some  rocks*     They  had  been  several  days 
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unruffled,  reflecting,  unbroken  and  scarcely  dimmed  in  color,  the 
full  form  of  every  rock  and  tree.  Running  along  at  a  moderate  dis- 
tance from  the  shore  in  this  calm  weather,  we  were  often  struck  by 
an  apparent  convexity  of  the  surface,  as  if  the  water  were  higher 
between  us  and  the  rocks.  It  even  seemed  to  hide  the  line  where 
land  and  water  met. 

Suddenly  the  water  was  spattered  by  the  rising  of  a  shoal  of  lake- 
herring,  and  our  men  were  immediately  full  of  excitement,  and  must 
needs  get  the  fish-spear  from  the  bateau  to  have  a  stroke  at  them. 
By  that  time,  however,  the  shoal  had  sunk  again,  and  the  men 
watched  in  silence  and  without  dipping  an  oar,  for  them  to  rise. 
Looking  down  over  the  side  of  the  canoe,  we  could  trace  the  vast, 
simple  lines  of  the  rock,  until  lost  in  the  green  mist.  Everything 
below  the  surface  seemed  to  shine  with  a  diffused  phosphorescent 
light,  like  a  green  unclouded  sky.  All  at  once  the  shoal  came  in 
sight,  under  the  boat,  pressing  steadily  on  with  a  broad  front,  a  soli- 
tary white-fish  rather  in. advance  of  the  rest.  Each  kept  his  relative 
position  to  the  rest,  like  a  flock  of  waterfowl,  and  they  glided  easily 
onward  without  any  apparent  exertion  except  a  tremulous  motion  of 
the  tail.  Yet  they  soon  vanished  ahead,  and  not  long  after  a  great 
trout  came  sullenly  following  in  their  wake,  like  a  pirate  hovering 
about  a  convoy  of  merchantmen. 

Some  Indians  came  off  to  sell  us  fish,  and  our  men  in  their  gossip 
discovered  they  had  in  their  lodge  a  couple  of  young  foxes,  which 
the  Professor  thereupon  demanded  to  see,  and  bought.  The  poor 
Kttle  fellows  were  about  half  grown,  and  seemed  to  suffer  from  the 
heat.  The  first  thing  they  did  when  we  took  them  aboard,  was  to 
seek  out  the  shadiest  comer.  They  appeared  to  be  perfectly  tame, 
or  at  least  inoffensive. 

We  caught  several  trout  ourselves  in  the  course  of  the  forenoon. 
I  was  struck  with  the  life-like  appearance  of  the  bait,  (a  trout's 
stomach  drawn  over  the  hook,  and  tied  to  the  line  above,)  visible  at 
a  great  depth.  Out  of  w  ater  it  has  rather  a  shapeless  appearance, 
but  jerked  along  at  a  sufficient  depth  it  has  precisely  the  look  of  a 
small  fish  that  has  been  woimded,  so  as  swim  with  difficulty  and 
somewhat  «deways. 

In  the  afternoon  a  favorable  breeze  sprung  up.    Our  men  were 
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profuse  in  their  thanks  and  compliments  to  the  ^^  old  lady,"  and  in 
addition  to  the  tarpaulin,  must  needs  rig  a  spritsail,  which  they  made 
of  a  blanket  extended  between  an  oar  and  the  fish-spear. 

We  reached  Michipicotin  at  about  five  P.  M.  One  of  our  first 
questions  was  as  to  the  flies.  Mr.  Swanston  said  they  were  "  all 
gone,"  which  we  found,  comparatively  speaking,  true,  but  at  the  old 
camping-ground  there  were  a  few  left  to  remind  us  of  our  former 
safierings. 

We  held  a  council  this  evening  as  to  the  advisability  of  making  an 
excursion  to  Michipicotin  Falls,  six  miles  up  the  river.  The  majority 
were  decidedly  in  favor  of  pushing  on,  and  the  Professor  did  not  like 
to  leave  them.  So  it  was  settled  that  two  of  us  who  wished  to  go, 
should  remain  behind  with  the  small  canoe,  and  endeavor  to  overtake 
the  rest  by  forced  marches. 

On  opening  this  evening  a  tin  case  in  which  bird-skins  were  packed, 
I  found  the  inside  covered  with  drops  of  water,  and  some  of  the  skins 
BO  wet  that  I  had  much  difficulty  in  drying  them.  As  the  case  was 
surrounded  by  an  India-rubber  covering,  and  the  whole  put  into  a 
wooden  box,  which  was  perfectly  dry,  the  moisture  could  have  come 
only  from  the  condensation  occasioned  by  the  great  and  sudden 
changes  of  temperature.  Metal,  therefore,  is  to  be  avoided  here,  if 
dryness  is  requisite. 

The  dogs  disturbed  us  somewhat  in  the  night  by  their  antics  with 
a  firying-pan  and  a  tea-kettle,  which  Henry  had  unfortunately  omitted 
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die  steep  sandy  bank,  twenty  or  thirty  feet  high,  and  found  ourselves 
upon  a  wide  plain,  bounded  by  the  river  on  the  right,  and  some  steep 
rocks  in  the  distance,  on  the  left. 

The  surface  was  level  and  barren,  not  a  tree  in  sight,  but  only  a 
uniform  expanse  of  withered  herbage,  bearberry,  lichens  and  great 
qoantities  of  blueberries  and  huckleberries,  now  ripe,  much  to  our  sat- 
isfiBM^tion,  for  we  had  not  tasted  fruit  of  any  sort  for  so  long  that  even 
these  humble  kinds  had  a  flavor  unknown  before.  There  were  two 
sorts ;  the  most  abundant  was  of  a  light  lead  color ;  the  other  larger 
and  of  a  dull  blackish.  We  did  not  stop  to  gather  them  however, 
but  pulbd  them  by  handfuls  as  we  ran  along  the  trail,  to  the  an- 
noyance of  our  little  Indian,  who  had  evidently  calculated  upon  a 
deliberate  feast. 

The  path  was  worn  through  the  crust  of  superficial  vegetation 
and  the  thin  seam  of  mould  that  supported  it,  a  foot  deep  into  the 
sand  below,  and  so  narrow  that  we  had  to  walk  Indian  fashion  with 
toes  turned  in,  and  I  had  some  trouble  to  avoid  grazing  my  ankles 
with  my  shoe-soles.  My  companion  wore  moccasins,  a  much  more 
comfortable  gear  for  this  ground. 

The  weather  was  very  warm,  and  the  flies  exceedingly  trouble- 
some, rising  in  swarms  from  the  blueberry  bushes  when  we  touched 
them.  Whether  from  a  presentiment  of  their  coming  end,  or  from 
some  other  cause,  they  were  not  flying  abroad  to-day,  but  collected 
on  the  ground.  Once  roused,  however,  they  showed  no  backward- 
ness in  making  an  attack.  Having  for  the  first  time  open  ground 
enough  to  observe  their  manocuvrings,  we  tried  to  outrun  them, 
and  easily  left  them  behind,  but  in  a  short  time  the  swarm,  like  a 
pack  of  wolves,  and  guided  to  all  appearance  in  like  manner  by 
scent,  came  ranging  up  in  a  body  and  fell  on  afresh. 

Continuing  on  for  about  a  mile  we  came  fo  a  sudden  depression  in 
tiie  plain.  We  stood  on  the  edge  of  a  steep  blufi*  some  forty  feet 
high.  Below,  the  broad  level  valley  stretched  off  apparently  to  the 
river  on  the  right,  and  on  the  left  to  some  rocky  hills  several  miles 
distant.  It  seemed  perfectly  level  and  sandy,  and  in  all  respects 
like  the  plateau  on  which  we  stood,  except  that  it  was  still  more 
barren  and  showed  patches  of  bare  sand.  On  the  opposite  side  the 
bluff  rose  again  as  abruptly  to  about  the  level  at  which  we  stood. 
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It  had  all  the  appearance  of  a  sadden  and  even  depression  across 
a  previously  unbroken  plain.  My  companion  thought  it  a  former 
bed  of  the  river,  and  that  he  could  see  an  opening  in  the  hills  to 
the  left  (which  direction  we  knew  the  river  took  above)  through 
which  it  might  have  flowed.  I  could  see  nothing  of  this,  nor  did 
the  valley  seem  to  me  to  present  the  appearance  of  a  riverbed,  for 
it  was  perfectly  level,  free  from  stones,  and  nowhere  less  than  half 
a  mile  wide,  varying  from  this  to  perhaps  three  fourths  of  a  mile,  at 
least  six  times  the  present  width  of  the  liver.  In  our  haste  nothing 
very  satisfactory  could  be  made  out,  but  my  general  impression  was 
that  it  was  the  bed  of  a  former  arm  of  the  lake. 

Crossing  the  valley  and  ascending  the  bluff,  by  an  equally  steep 
path  on  the  other  side,  we  came  before  long  to  scattered  spmoe 
trees,  and  at  the  distance  of  about  three  miles  from  the  factory,  to 
the  river  again.  Here  we  were  made  aware  that  what  had  seemed 
to  us  a  horizontal  plain,  was  in  truth  a  gradually  ascending  level,  for 
we  now  stood  sixty  or  seventy  feet  above  the  stream.  A  little  brook 
scarcely  deep  enough  to  swim  a  trout  came  into  the  river  here  at 
the  same  level,  having  sawed  through  the  sand  to  its  very  base,  leay* 
ing  on  each  side  a  steep  slope  of  pure  sand,  excessively  fatiguing  to 
ascend.  We  were  now  surrounded  by  a  tolerable  growth  of  spruce 
and  birch,  occasionally  forming  thickets.  The  aspect  of  the  oounr 
try  was  not  unlike  that  of  the  White  Mountains  at  the  elevation  nt 
whirh  the  forest  begins  to  disappear,  only  more  abounding  in  lichcni 
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About  three  quarters  of  a  mile  firom  the  falls  we  struck  the 
portage  path,  running  through  deep  moist  woods.  Across  it  were 
fadd  logs,  at  short  distances  apart,  so  that  it  was  like  walking  on  a 
railroad  where  the  sleepers  have  not  been  filled  in.  An  explanation 
•OOQ  presented  itself,  in  a  smooth,  narrow  trench  in  the  middle  of 
the  path,  such  as  would  be  made  by  the  keel  of  a  vessel,  and  on 
each  side  the  traces  of  a  heavy  body  dragged  over  the  ground ; 
we  conjectured  that  it  was  an  arrangement  for  facilitating  the  trans- 
port of  the  heavy  bateaux  that  come  down  from  Hudson's  Bay. 
When  we  reached  the  head  of  the  portage  we  found  we  had  guessed 
rightly,  for  here  lay  several  large  boats  ready  to  be  hauled  across. 
These  bateaux  measure  generally  twenty-eight  feet  in  the  keel  and 
near  forty  above,  and  are  very  heavily  built,  yet  as  Mr.  Swanston 
afterwards  told  us,  the  voyageurs  make  nothing  of  the  portage,  and 
amuse  themselves  with  racing  the  boats  against  each  other  over 
the  path. 

At  the  head  of  the  portage  we  found  ourselves  a  good  way 
above  the  falls,  but  there  was  no  appearance  of  a  path,  so  we  made 
our  way  down  stream  through  the  tangled  arbor-vitaes,  and  soon 
came  out  in  front  of  the  upper  fall. 

Michipicotin  Falls  consist  of  three  cascades  of  about  equal  heights, 
separated  by  short  intervals  of  rapids ;  the  total  descent  is  upwards 
of  eighty  feet.  At  each  fall  the  river  is  compressed  to  the  width 
of  a  few  yards  between  projecting  points  of  rock,  and  below  each 
expands  again  somewhat. 

The  rock  is  a  gray  sienite,  broken  into  huge  parallelograms,  some 
lying  about  in  loose  fragments,  in  others,  the  cleavage  lines  indi- 
cated on  the  face  of  the  rock  having  a  dip  of  about  20°  southwest, 
that  is,  at  right  angles  with  the  fall.  These  projecting  points  and 
detached  fragments  of  hard  rock  in  the  bed  of  the  cascade,  give  it  a 
peculiar  character.  Thus  at  the  foot  of  the  second  fall  the  whole 
mass  of  water  is  thrown  upwards  again  in  a  vast  fountain  of  spray, 
from  the  resistance  of  some  obstacle  below  the  surface. 

The  third  or  lower  fall  is  very  striking.  Whether  from  the  sudden 
expanse  of  the  channel,  which  becomes  somewhat  wider  here,  or 
from  the  shape  of  its  bed,  it  form^  a  regular  half-dome  of  broken 
water,  a  most  magnificent  spectacle,  not  at  all  like  any  other  large 
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fall  I  ever  saw,  but  resembling  on  a  gigantic  scale  the  bell  of  water  so 
often  formed  by  a  projecting  stone  in  small  mounttdn  streams. 

This  indeed  might  serve  for  a  description  of  the  whole  scene.  It 
is  a  mountain  torrent  on  a  large  scale,  and  without  the  majesty  of  NL 
agara,  or  even  of  Kakabeka,  it  has  a  charm  of  its  own  in  its  exuberant 
life  and  freedom.  Below,  the  river  turned  to  the  right,  leaving  at  its 
outer  angle  a  whirlpool,  in  which  were  revolving  a  great  quantity  of 
logs,  as  cleanly  stripped  of  bark,  roots,  and  branches,  as  if  prepared 
for  the  saw-mill. 

From  what  I  could  observe,  the  river-bed  above  the  falls  is  not 
much  below  the  general  level  of  the  country  ;  as  if  it  flowed  there 
over  a  rocky  plateau,  covered  with  a  scanty  depth  of  soil,  and 
abruptly  falling  away  at  the  falls,  forming  a  barrier  against  which' 
the  sand  and  gravel  from  the  lake  have  been  heaped.  Below,  the 
banks  are  high,  of  loose  drift  deposit.  This  may  be  the  edge  of  a 
step  in  the  descent  from  the  height  of  land. 

Reaching  the  factory  again,  we  found  all  in  readiness  for  depart- 
ure, the  men  anxious  to  be  ofi*,  and  the  lake  so  smooth  that  we  could 
take  the  direct  line  for  C^pe  Choyye,  which  we  reached  a  little  after 
sunset,  while  the  air  was  still  full  of  rosy  light,  the  moon  just  peep- 
ing through  the  fringe  of  forest  on  the  edge  of  the  cliff  above  us. 

Here  the  men  proposed  to  stop  for  rest  and  refreshment,  and  then 
to  keep  on  by  moonlight. 

At  the  place  where  our  tents  had  been  pitched,  I  found  the  ever- 
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by  no  other  landmarks  than  rocks  and  islets,  which  to  an  ordinary 
observer  seemed  all  alike. 

In  the  afternoon  it  rained  hard.  We  protected  ourselves  with  the 
tarpaulin,  elevated  in  the  middle  with  a  tin  map-case  by  way  of  tent- 
pole.  The  rain  stopped  towards  evening,  and  close  before  us  lay 
Mica  Bay,  with  its  wharf  and  crane,  and  Capt.  Matthews'  cottage 
OQ  top  of  the  bank. 

The  Captain  had  gone  to  commence  mining  operations  at  Michipi- 
cotin  Island.  Mrs.  Matthews,  however,  and  Mr.  Palmer,  a  young 
gentleman  attached  to  the  establishment,  received  us  most  hospita- 
bly. Mr.  Palmer  gave  the  Professor  several  valuable  specimens, 
and  showed  us  the  commencement  of  a  very  elaborate  survey  of  the 
location,  in  which  even  the  trap^lykes  (which  here  intersect  at  some 
points  in  the  most  intricate  manner,)  were  laid  down. 

Aug.  14tA. — ^Before  starting  this  morning,  Mr.  Palmer  carried  us 
up  to  the  mine  to  see  some  "  pot-holes,"  that  had  been. discovered 
there  since  we  were  here  before.  The  spot  where  they  are  found  is 
two  hundred  feet  above  the  present  level  of  the  lake,  in  a  narrow 
Tein  filled  with  rolled  pebbles  and  gravel,  lying  directly  over  the 
lode  which  is  now  worked.  This  vein  runs  vertically  through  a  con- 
siderable thickness  of  unstratified  drift,  with  angular  bowlders,  and 
$er(Uehedj  but  no  rounded  pebbles.  The  rock  slopes  steeply  towards 
the  lake,  and  some  of  the  holes  are  joined  together  like  stairs,  the 
stones  that  formed  them  having  evidently  worked  by  degrees  down 
the  slope,  as  we  see  them  doing  now  at  Cape  Choyye. 

We  left  with  a  favorable  breeze,  passed  Mamainse,  and  were 
already  expecting  to  reach  the  Sault  to-day,  but  by  the  time  we  were 
abreast  of  the  Sandy  Islands,  it  blew  so  hard  that  it  was  thought  pru- 
dent to  put  in  and  wait  for  a  lull,  the  bay  beyond  being,  accor^g 
to  the  men,  a  dangerous  place  in  foul  weather.  The  other  boats  had 
disappeared ;  the  bateau  to  windward,  the  canoe  working  in  shore 
towards  Goulais  Point. 

On  the  broad  sandy  beach,  as  we  landed,  we  found  the  tracks  of  a 
fox,  just  made,  for  the  wind  had  not  filled  them  up.  I  set  out  to 
explore  the  island,  without  my  gun,,  however,  contrary  to  my  wont, 
having  unluckily  left  my  powder  in  the  other  canoe.  As  I  approached 
a  Men  spruce  tree  that  lay  about  thirty  yards  off,  with  its  top  in  the 
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water,  I  saw  coming  towards  me  firom  on  the  other  side — a  fox ! 
The  fellow  was  of  the  varietj  called  "  Cross  Fox,"  lean  and  hungry- 
looking.  He  trotted  leisurely  on,  as  one  sees  a  dog  trotting  along  a 
padiway, — occasionally  pausing  to  sniff  at  a  dead  craw-fish.  I  did 
not  attempt  to  hide  myself,  hat  stood  perfectly  still.  He  came  care- 
lessly on,  and  cleared  the  tree  with  the  lightest  and  gracefoUest  of 
leaps,  but  his  black  paws  hardly  touched  the  sand  before  he  had 
wliisked  like  lightning  from  his  course,  and  disappeared  in  the  wood. 

As^the  island  is  not  a  mile  long  and  only  a  few  hundred  yards 
across,  it  was  a  matter  of  wonderment  how  he  got  here,  or  what  he 
could  find  here  to  Uve  upon.  The  men  said  he  had  most  Ukely  come 
across  on  the  ice  from  the  main  land  (a  distance  of  about  four  miles) 
in  the  winter,  and  had  not  dared  to  swim  back  again.  We  found 
marks  of  digging  in  various  parts  of  the  island,  and  conjectured  he 
had  been  reduced  to  a  partly  vegetable  diet.  K  he  could  have 
trotted  unisturbed  a  few  rods  further,  he  would  have  found  what  I 
poked  up  in  his  stead,  the  dead  body  of  a  little  warbler  that  had 
evidently  been  beaten  down  and  drowned  in  the  storm  the  day 
before,  and  lay  on  its  back  on  the  sand  at  the  water's  edge,  the  wing? 
a  little  open,  quite  fresh,  and  the  plumage  hardly  ruffled. 

At  dusk,  two  figures  appeared  on  the  beach  of  an  island  about 
half  a  mile  off.  Our  men  said  they  were  "  Frangais,"  that  is,  not 
Indians,*  but  more  could  not  be  made  out.  They  proved  afterwards 
to  have   been  some  of  our  friends  of  the  bateau,  but  they  had 
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SMdt,  and  we  could  reach  it  easily  from  here.  Our  men  were  as 
eager  to  be  gone  as  we,  for  thej  had  worked  long  enough  at  one  job 
to  be  ^ad  of  a  change.  Then  at  this  season  it  was  as  like  as  not  to 
Mow  for  a  week,  and  harder,  and  our  provisions  wonld  not  hold  oat 
nMydaya. 

So  the  canoe  was  set  afloat,  and  held  head  to  sea  by  a  man  on 
each  aide,  standing  up  to  his  middle  in  the  water.  In  this  position  it 
WBB  carefiilly  loaded,  and  we  got  on  board  over  the  stem.  Finally 
the  men  contriyed  to  get  in  and  push  off  without  serious  accident, 
though  not  without  shipping  a  good  deal  of  water.  As  the  wind 
was  directly  off  shore,  matters  improved  as  we  proceeded,  and  before 
long  we  were  under  the  lee  of  Gros-Cap. 

The  thickets  of  white  flowering-raspberry  were  now  full  of  fruit ;  the 
berries  averaging  about  three  quarters  of  an  inch  in  length,  by  two 
thirds  in  diameter,  and  rather  firmer  and  more  symmetrical  than 
the  common  cultivated  species.  The  taste  is  slightly  acid,  but 
agreeable.  Probably  they  were  not  entirely  ripe.  There  was  also 
an  abundance  of  the  common  wild  raspberries. 

From  Gros-Cap  to  the  mouth  of  the  river,  the  water  was  not  more 
than  three  or  four  feet  deep ;  the  bottom  gravel.  Farther  out 
it  is  deeper,  but  the  amount  of  water  that  leaves  the  lake  is 
amall,  as  is  shown  by  the  moderate  rate  of  the  current  at  the 
entrance  of  the  river,  notwithstanding  the  narrowness  of  the  outlet. 
At  the  Pointe-aux-Pins,  where  the  shores  from  being  over  two 
miles  apart  suddenly  approach  to  within  half  a  mile  of  each  other, 
we  did  not  perceive  any  acceleration  of  the  current.  The  fact  is 
the  channel  has  only  this  width  all  the  way  down  to  the  Sault ;  the 
rest  being  very  shallow.  The  banks  are  low,  so  that  a  very  slight 
elevation  of  the  surface  of  the  lake  would  give  an  outlet  of  five  or 
ten  miles  in  width  down  to  the  Sault,  and  expanding  below. 

Arriving  at  the  head  of  the  portage,  we  found  some  of  our  friends 
awaiting  us.  Both  the  boats  had  got  in  just  before  us,  and  they 
had  hastened  to  get  on  their  civilized  costume  and  run  back  to  meet 
us.  Singularly  enough,  the  '^  Dancing  Feather  "  had  arrived  that 
morning,  about  two  hours  before  us !  So  here  we  were  all  on  the 
day  appointed  for  meeting,  although  we  had  paddled  four  hundred 
nules,  and  they  twice  as  i&r  since  we  j^ted. 
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We  had  arranged  to  shoot  the  Rapids,  instead  of  lancUng  above. 
The  men  did  not  seem  to  think  it  much  of  an  exploit,  and  made  no 
change  in  the  stowage  of  the  canoe.  The  oars  were  taken  in ;  the 
steersman  s!hd  bowman  furnished  with  paddles  instead.  We  ghded  ' 
quietly  down,  the  paddles  just  touching  occasionallj,  with  a  few  rapid 
and  vigorous  strokes  at  certain  points. 

The  water  is  so  little  broken  that  we  seemed  not  to  be  moving 
very  fast,  and  it  was  startling  on  looking  down  over  the  side  to  see 
fhe  bowlders  on  the  bottom  twitched  by  so  quickly  that  it  was  impos- 
mble  to  see  their  forms.  It  was  like  looking  down  from  a  railway 
car  upon  the  sleepers.  Whether  from  bravado  on  the  part  of  our 
men,  or  from  the  necessity  of  the  case,  we  several  times  passed  vdth- 
in  a  foot  or  less  of  rocks  apparently  just  under  the  surface.  ^  We 
were  not  more  than  three  or  four  minutes  going  down,  though  the 
distance  is  nearly  three  quarters  of  a  mile. 


CHAPTER  IV. 

PROM    THE    8AULT    HOMEWARD. 

Lake  Supe^Or  is  to  be  figured  to  the  mind  as  a  vast  basin  with  a 
high  rocky ^yim,  scooped  oat  of  the  plateau  extending  from  the  Alle- 
^lanies  to  the  Mississippi  valley,  a  little  to  the  south  of  the  height  of  , 
land.  Its  dimensions,  according  to  Capt.  Bayfield,  are  three  hundred 
and  sixty  miles  in  length,  one  hundred  and  forty  in  breadth,  and  fifteen 
hundred  in  circumference.  The  mountainous  rim  is  almost  unbroken ; 
its  height  varies  from  the  average  of  about  three  or  four  hundred 
feet,  to  twelve  or  thirteen  hundred  ;  the  slopes  are  gradual  towards 
the  north,  and  abrupt  on  the  opposite  side,  so  that  on  the  north  shore 
the  clifl&  rise  steeply  from  the  water,  whilst  on  the  south  it  is  sdd 
the  ascent  is  more  gentle  ;  the  abrupt  faces  being  inland. 

This  difference  of  formation,  joined  to  the  prevalence  of  northerly 
winds,  has  given  very  different  aspects  to  the  two  shores ;  the  southern 
showing  broad  sand-beaches  and  remarkable  hills  of  sand,  whereas 
<m  the  north  shore  the  beaches  are  of  large  angular  stones,  and  sand 
is  hardly  to  be  seen  except  at  the  mouths  of  the  rivers.  The.  rivers 
of  the  southern  shore  are  often  silted  up,  and  almost  invariably,  it  is 
said,  barred  across  by  sand-spits,  so  that  they  run  sometimes  for 
miles  parallel  to  the  lake,  and  separated  from  it  only  by  narrow  strips 
of  sand  projecting  from  the  west. 

The  continuity  of  this  rim  occasions  a  great  similarity  among  the 
little  rivers  on  the  north  and  east  shores,  and  no  doubt  elsewhere. 
They  all  come  in  with  rapids  and  little  falls  near  the  lake,  and  more 
considerable  ones  farther  back.  These  streams  are  said  often  to  have 
m  their  short  course  a  descent  of  five  or  six  hundred  feet. 
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This  huge  basin  is  filled  with  clear,  icy  water,  of  a  greenish  cast, 
the  average  temperature  about  40**  Fahrenheit.*  Its  surface  is 
six  hundred  and  twenty-seven  feet  above  the  level  of  the  sea ;  its 
depth,  so  far  as  actual  soundings  go,  is  a  hundred  and  thirty-two 
fiEkthoms,  that  is,  one  hundred  and  sixty-five  feet  below  the  sea  level ; 
but  Bayfield  conjectures  it  may  be  over  two  hundred  fathoms  in  some 
places.f 

In  geographical  position  the  lake  would  naturally  seem  to  lie 
within  the  zone  of  civilization.  But  on  the  north  shore  we  find  we 
have  already  got  into  the  Northern  Regions.  The  trees  and  shrubs 
are  the  same  as  are  found  on  Hudson's  Bay ;  spruces,  birches  and 
poplars ;  the  Vaccinia  and  Labrador  tea.  Still  more  characteristic 
are  the  deep  beds  of  moss  and  lichen,  and  the  alternation  of  the  dense 
growth  along  the  water,  with  the  dry,  barren,  lichenous  plains  of  the 
interior.  Here  we  are  already  in  the  Fur  Countries ;  the  land  of 
voyageurs  and  trappers  ;  not  from  any  accident,  but  from  the  char> 
acter  of  the  soil  and  climate.  Unless  the  mines  should  attract  and 
support  a  population,  one  sees  not  how  this  region  should  ever  be 
inhabited. 

This  stem  and  northern  character  is  shown  in  nothing  more  clearlj 
than  in  the  scarcity  of  animals.  The  woods  are  silent,  and  as  if  de- 
serted ;  one  may  walk  for  hours  without  hearing  an  animal  sound, 
and  when  he  does,  it  is  of  a  wild  and  lonely  character ;  the  cry  of  % 
loon,  or  the  Canada  jay,  the  startling  rattle  of  the  arctic  woodpecker. 
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^obe.  The  woods  and  rocks  are  eyerjwhere  the  same,  or  similar. 
The  rivers  and  the  islands  are  counterparts  of  each  other.  The  verj 
fishes,  althou^  kept  there  by  no  material  barrier,  are  yet  differeirt 
finom  those  of  the  other  lakes.  Where  differences  exist  between  the 
Tarioos  parts,  they  are  broad  and  gradual. 

Aug.  16iA,  nth  and  18tA.  —  Principally  employed  in  arranging 
and  packing  specimens.  Prof.  Agassiz'  collection  alone  occupied 
four  barrels  and  twelve  boxes,  mostly  of  large  size. 

In  the  meantime  our  party  gradually  dispersed.  Some  took  the 
steamer  for  Mackinaw  ;  others  were  to  remain  for  a  few  days  at  the 
Bault,  whilst  another  party  determined  to  take  the  English  steamer 
"  Gore,"  to  Sturgeon  Bay,  and  return  home  through  Upper  Canada. 

Aug.  19tA.— We  started  at  eight  o'clock  A.M.  in  the  "  Gore,"  a 
▼ery  well-arranged  and  comfortable  boat.  Our  first  move  was  to 
cross  the  river,  where  we  took  in  the  (English)  Bishop  of  Toronto, 
with  his  chaplain  and  another  clergyman.  We  understood  they  had 
been  consecrating  a  church  on  the  English  side. 

The  scenery  below  the  Sault  is  pleasing,  and  in  many  respects  like 
Ihat  we  had  just  left,  as  if  the  influence  of  the  Great  Lake  extended 
beyond  its  shores.  The  trees  seemed  to  be  of  the  same  species,  and 
tiiere  was  the  same  abundance  of  wooded  islands  and  islets.  The 
Frofessor  observed  that  the  scratches  on  the  rocks  were  not  parallel 
to  the  valley,  but  have  a  constant  north  and  south  direction.  The 
high  land  forming  the  sides  of  the  valley  retreats  gradually  on  each 
aide,  leaving  a  wide  expanse  of  low  shores  which  would  be  inundated 
by  a  slight  elevation  of  the  water.  For  some  distance  below  the 
Saolt  the  river  is  shallow,  and  the  bottom  distinctiy  visible,  showing 
lipple-marks  in  many  places  which  are  constantly  covered  by  several 
feet  of  water. 

About  three  o'clock  P.M.,  we  reached  the  Bruce  copper-mine,  to 
the  northward  of  St.  Joseph's  Island.  The  long  wooden  pier  to 
which  we  moored  was  heaped  with  the  most  brilliant  ore  of  the  kinds 
the  miners  call  ''  horseflesh"  and  "  peacock  ore,"  having  every  hue 
of  blue,  purple  and  golden.  The  first  question  the  agent  asked  us 
when  we  landed,  was,  whether  we  had  a  medical  man  with  us,  for 
two  of  his  men  had  just  been  injured  by  a  premature  explosion.  For^ 
tonately,  there  were  two  of  the  profession  in  our  party,  not  to  count 
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the  Professor,  and  the  poor  fellows  were  immediatelj  attended  to. 
They  were  dreadfully  burnt  and  torn  about  the  face,  and  were  moan- 
ing with  pain,  and  stiH  more  at  the  thoughts  of  losing  their  eyes,  and 
thus  their  tneans  of  support.  The  doctors  shook  their  heads  at  first, 
but  afterwards,  after  proper  washing,  &c.,  their  case  looked  better. 
They  were  taken  on  board  to  be  carried  to  the  hospital  at  Penetan- 
guishene,  and  we  had  the  satisfaction  on  landing  them  there  of  belioT- 
jng  that  they  would  come  out  with  an  eye  apiece,  at  the  worst. 

This  mine  belongs  to  the  Montreal  Company,  and  the  little  settle- 
ment has  a  thriving  look.  The  works  that  we  saw  were  mostly  open 
trenches,  displaying  a  few  feet  of  top-soil,  consisting  of  unstratified 
drift,  clay  with  scratched  pebbles  and  bowlders.  The  metalliferous 
rock,  which  is  sienite  and  metamorphic  talc-schist,  with  veins  of 
quartz,  is  also  polished  and  scratched.  The  ore  consists  of  various 
Bulphurets  of  copper,  particularly  the  yellow.  At  St.  Joseph's,  where 
we  stopped  to  wood,  the  Captain,  (a  very  intelligent  man,  abounding 
in  information  concerning  the  country,)  took  us  to  see  a  rock  which 
he  considered  a  great  curiosity.  It  proved  to  be  a  large  bowlder  of 
the  most  beautiful  conglomerate,  presenting  a  great  variety  of  bril- 
liant colors ;  agates,  jasper,  porphyry,  trap,  &c.,  all  polished  down  to 
an  even  surface.  Other  bowlders  of  the  same  kind  were  lying  about 
near  the  beach.  The  rock  in  place  is  Trenton  limestone,  and  full 
of  the  organic  remains  peculiar  to  that  deposit.  We  observed  great 
numbers  of  bowlders  on  all  the  islands  we  passed  in  Lake  Huron. 
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by  ihe  waves  and  thereby  rounded  and  smoothed,  and  afterwards  cemented 
together,  before  the  appearance  of  animal  life  on  the  earth.  '  On  the  other 
hand  it  contains  trap ;  thus  trap-dykes  must  have  been  thrown  up  at  that 
etrly  period.  Its  other  elements  are  jasper,  porphyry,  agate,  quartz,  and 
even  mica ;  all  belonging  to  the  ancient  rocks  which  we  have  seen  on  Lake 
Superior.  In  one  of  the  bowlders  the  materials  are  slightly  stratified,  so 
that  they  had  been  arranged  in  layers  before  they  were  cen\ented  together. 
In  all  of  them  the  cement  b  more  or  less  vitrified,  showing  a  strong  action 
of  heat  This  must  have  been  derived  from  plutonic  agencies,  so  that  the 
plutonic  action  on  the  lake  commenced  before  the  introduction  of  animal  life. 
The  sandstone  formations  about  Gros-Cap  and  Batcheewauung  Bay  indicate 
in  all  probability  the  beaches  of  the  ancient  continents  from  which  these  frag^ 
ments  were  detached,  and  the  outlines  of  the  seas  by  which  they  were  rolled 
tnd  worn.  Afterwards  they  were  conglomerated,  and  then  removed  hither 
by  other  agencies.  This  bowlder  docs  not  show  the  marks  of  having  been 
transported  by  the  action  of  water.  Its  surface  is  smoothed  and  grooved  in 
a  onifonn  manner,  without  the  slightest  reference  to  the  different  hardness 
of  its  vaiious  materials.  Had  it  been  worn  into  its  present  shape  by  the 
action  of  water,  the  harder  stones  would  be  left  prominent.  I  have  no  doubt, 
firom  similarity  of  its  appearance  in  this  respect  to  the  rocks  of  the  present  gla- 
ciers of  Switzerland,  that  it  has  been  firmly  fixed  in  a  heavy  mass  of  ice  and 
moved  steadily  forward  in  one  direction,  and  thereby  ground  down." 

These  remarks  being  made  in  the  main  cabin,  in  the  presence  of 
the  Captain  and  the  other  passengers,  one  of  the  clergymen  after- 
wards took  the  Professor  to  task  for  denying  that  the  world  and  its 
inhabitants  were  all  made  at  once,  as  if  this  was  a  well-understood 
thing,  and  got  quite  indignant,  when  he  would  not  admit  that  the 
Bible  had  so  settled  it.  His  tone  on  this  occasion,  (for  otherwise  he 
appeared  to  be  a  well-bred  and  educated  man,)  seemed  to  indicate  a 
different  position  of  the  old  theologico-geological  question  here,  a 
question  one  would  have  thought  finally  disposed  of  among  men  of 
Uberal  training. 

Aug.  2Qth, — We  stopped  this  morning  at  a  little  settlement  on  the 
Grand  Manitoulin,  whither  the  Indians  come  yearly  to  receive  their 
"  presents."  A  few  soldiers  are  stationed  here  to  keep  order  on 
these  occasions.  It  is  a  significant  fact  that  both  here  and  at  Mack- 
inaw, the  ground-rent  paid  by  the  British  and  United  States  govern- 
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The  lodiaos  had  been  collected  l^re  a  week  or  two  befiNre,  it 
mid,  to  die  mnnber  of  diree  or  four  dioosand ;  we  saw  the  traces  of 
Ibeir  encampoient  on  die  beach.  In  general  it  is  onlj  thoee  firing  in 
tiie  nei^iborfaood  that  come,  since  to  joumeT  hidier  from  die  more 
dbtant  Tillages  would  cost  more  than  the  ^  present"  would  come 
to. 

On  one  occasion,  the  Captain  saw  a  general  collection  of  the  tribe 
from  an  quarters,  as  far  as  die  Bed  Birer  settlement  on  the  one 
hand,  and  Hudson's  Bay  oa  the  odier.  There  were  in  aD  abont  £▼• 
thousand  six  hondred  persons,  men,  women,  and  children.  As  usual 
they  carried  liule  or  no  food  widi  them,  and  such  a  multitude  soon 
ezhaosted  the  fish  and  game  of  the  neighborhood.  TerriUe  want 
ensued,  and  as  the  English  authorities  for  some  time  refused  any 
assistance,  many  were  near  starvation.  Some  families,  to  his  knowl> 
edge,  went  three  days  without  food ;  others  lived  on  small  bits  of 
maple  sugar,  which  were  divided  with  scrupulous  accuracy.  At  last 
die  officer  in  charge  ordered  some  Indian  com  and  ^^  grease"  to  be 
served  out  to  them.  The  Captain  was  standing  with  the  officers  when 
this  order  was  executed,  and  understood  (though  they  did  not,)  the 
speech  the  chief  made  to  his  men  on  the  occasion.  "  When  strangers 
come  to  visit  us^^  ssdd  he,  "  we  look  round  for  the  best  we  have,  to 
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The  settlement  eoDsists  of  a  store-house  on  the  beach,  and  a  few 
seat  whitewashed  cottages  along  the  top  of  the  high  bank,  with  their 
fronts  overrun  with  vines.  A  little  way  back  from  the  bluff  was  a  neat 
€blhic  church,  of  wood,  not  quite  finished  ;  service  was  held  in  a 
small  building  beyond.  The  rock,  which  is  Trenton  limestone,  and 
filH  of  fossils,  crops  out  everywhere  in  nearly  horizontal  strata. 

Soon  after  leaving  this  place  we  entered  the  Georgian  Bay,  so 
iMded,  the  Captain  says,  ever  since  he  has  known  it,  though  one  sees 
k  named  Lake  Manitoulin,  or  Manitoulin  Bay,  on  some  maps.  He 
eoumanded  the  first  steamboat  that  plied  between  Penetanguisheiie 
and  the  Sault.  The  trip  occupied  four  or  five  days ;  they  crept 
iiong  the  northern  shore,  stopping  to  cut  wood  where  they  wanted  it, 
and  lying  by  at  night 

High  land  was  now  in  sight  to  the  northward ;  mountains  of  about 
twelve  hundred  feet  elevation.  The  water  is  very  deep,  but  from 
the  nmnber  of  islands  and  rocks,  the  navigation  is  dangerous,  and  it 
is  necessary  to  anchor  in  case  of  fog.  Sometimes  no  bottom  can  be 
had  close  to  shore,  and  then  they  have  to  make  fast  to  trees.  Nor- 
tiiem  Lights  this  evening. 

Aug.  21sL — We  arrived  at  Penetanguishene  early  in  the  fore- 
1,  and  remained  there  a  short  time  to  wood,  &c.  The  wounded 
were  carried  on  mattresses  to  the  Military  Hospital.  Near  the 
entrance  was  a  war  steamer,  moored  at  one  of  the  wharves.  This 
vessel,  in  accordance  with  treaty,  carries  but  one  gun.  The  village 
k  situated  at  the  bottom  of  a  deep  narrow  bay  ;  the  shores  on  the 
right  going  in  are  low  and  covered  with  wood ;  on  the  left,  the  ground 
rising  and  cleared  for  cultivation.  The  sight  of  fences  and  farm- 
houses here  was  more  home-like  than  anything  we  had  seen  for  some 
lime.  The  place  seems  to  be  a  thriving  one,  and  it  is  thought  the 
road  from  the  lake  to  Toronto  will  ultimately  commence  here.  The 
upper  part  of  the  bay,  however,  near  the  town,  seems  to  be  too  shal- 
km  to  favor  navigation.  Judging  from  a  slip  of  paper  offering  a 
reward  for  certain  Indian  curiosities,  which  was  stuck  up  in  one  of 
tiie  shops,  there  would  seem  to  be  some  one  here  who  has  the  good 
aaose  to  look  after  the  rem^uns  of  the  abori^al  inhabitants. 

The  distance  to  Sturgeon  Bay,  where  we  were  to  leave  the 
boat,  is  not  great,  but  from  the  stop  at  Penetanguishene,  and  the 
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crookedness  of  the  course,  it  was  two  o'clock  before  we  got  there. 
On  our  arrival,  we  found  some  confusion.  So  large  a  number  of  pas- 
sengers had  not  been  expected,  for  the  travel  on  this  route  is  very 
inconsiderable  ;  the  boats  being  maintmed  principally  by  their  con- 
tracts with  the  Post-oflSce. 

The  place  consists  of  a  small  gap  cut  in  the  forest,  large  enou^ 
for  a  single  rather  neat  frame-house  and  out-buildings.  From  it  a 
dark  lane,  cut  straight  into  the  woods,  was  the  road  we  were  to  take, 
a  highway  in  its  most  primitive  stages,  as  we  found  when,  after  some 
delay,  we  got  off  in  three  large  open  wagons,  into  which  we  were 
stowed  with  our  luggage,  as  close  as  cattle  on  the  way  to  market. 

We  found  on  our  first  landing  a  marked  change  both  in  the  Fauna 
and  the  Flora.  The  woods  are  like  those  of  Western  New  York  in 
the  size  and  species  of  the  trees.  We  saw  again  red  and  sugar 
maples,  red  and  white  oaks,  hop-hornbeam,  beech,  ash,  basswood, 
sumach,  &c.,  and  among  the  birds  we  recognized  the  red-headed 
woodpecker  and  blue  jay. 

The  road  for  the  first  thirteen  miles  was  as  bad  as  could  be  found, 
at  this  season  of  the  year,  on  tho  continent,  and  we  had  to  keep  all 
the  way  at  a  walk.  In  the  spring  I  should  think  it  could  be  hardly 
passable  by  heavy  wagons.  For  this  distance,  we  saw  no  signs  of 
habitation  except  a  few  scattered  ruinous  log-cabins,  built  by  Indians, 
who  had  been  encouraged  to  settle  here,  but  who  had  long  since 
deserted  them. 
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Mge,  and  were  so  much  pleased  mih  the  appearance  of  things,  that 
we  resolved  to  pass  the  night  there  rather  than  at  the  tavern. 

Auff.  22d. — The  Lake  Simcoe  District  as  it  is  called,  is,  it  seems, 
already  noted  for  its  fertility,  particularly  as  a  wheat  country, 
although  a  large  part  of  it  is  still  uncleared.  Judging  from  the 
growth  of  timber,  the  portion  on  Lake  Huron  must  be  at  least  equal 
to  any  of  it.  Patriotic  and  enthusiastic  Sir  Francis  Head  pronounces 
it  the  best  land  in  North  America ;  but  without  going  so  far  as  this, 
it  may  probably  approach  that  of  the  north-western  part  of  New 
York.  The  immediate  border  of  the  lake  is,  as  I  imderstand,  less 
fertile ;  for  this  reason,  probably,  the  forest  is  but  sparingly  inter- 
rapted  by  clearings.  The  lake  is  too  large,  and  its  shores  too  low 
md  flat,  to  be  beautiful ;  but  it  is  saved  from  monotony  by  numbers 
of  wooded  islets.    Its  height  above  Lake  Huron  is  152  feet. 

About  noon  we  came  to  a  river-like  strait,  with  wide  sedgy  shores, 
which  are  said  to  afford  capital  duck  and  snipe  shooting.  Even  at 
dus  time  there  were  a  few  ducks.  Arriving  at  Holland  Landing,  we 
finmd  the  same  diflBculty  about  conveyances  to  St.  Albans,  and  most 
of  us  walked  thither,  three  miles,  sending  our  luggage  by  a  wagon. 

The  name  St.  Albans  has  an  old-world  sound,  and  the   place 

itself  had  an  old-world  look,  for,  though  a  raw  kind  of  village 

nough,  yet  there  were,  I  think,  five  very  nice  saddlers'  shops,  a 

ulor  "  from  London,"  with  a  very  neat  establishment,  and  other 

gns  of  a  somewhat  aristocratic  element  in  the  population,  probably 

le  to  the  number  of  retired  British  officers  who  have  farms  in  the 

ighborhood,  and  still  keep  up  the  equestrian  habits,  and  something 

the  attention  to  dress,  that  distinguish  their  nation  and  class. 

en  the  public  houses  were  not  "  hotels,'*  but  "  inns." 

^fter  dinner  we  packed  into  two  stages,  which,  however,  would  not 

.ain  our  effects,  so  they  had  to  follow  after,  whereby  we  were 

h  delayed,  and  I  lost  my  best  Mackinaw  blanket,  faithful  com- 

>n  in  the  wilderness,  purloined  from  the  top  of  my  trunk. 

le  road  beyond  St.  Albans  is  everywhere  excellently  well  built, 

he  first  part  of  it  had  been  but  recently  macadamized,  which 

ed  our  pace  to  a  walk.     The  country  all  the  way  is  very  pretty, 

illages  and  farm-houses  increasing  in  number  as  we  approached 


182 


LAKB  6UPXRI0R. 


Toronto,  and  all  filled  with  troops  of  the  rosiest  children,  and  snr- 
ronnded  by  fine  orchards  and  corn-fields.  The  hay  seemed  in  maoj 
instances  at  least  to  be  Blacked^  in  the  English  fashion,  instead  of 
being  stored  in  bams.  Vines  and  ornamental  trees  were  beginning 
to  be  cultivated  about  the  houses,  though  the  prevalence  of  balsam- 
firs  showed  that  they  had  not  got  far  in  this  direction.  The  houses 
are  sometimes  of  a  very  agreeable  cream-colored  brick,  made  in  the 
neighborhood  ;  most  frequently,  however,  rough-cast,  upon  lath,  with 
a  mixture  of  plaster,  lime  and  coarse  sand,  which  is  said  to  stand 
perfectly  well.  The  forest  trees  are  principally  white  pines,  w(xedb 
very  fine  specimens  of  which  we  saw  along  the  road.  These  affisrd 
employment  to  a  number  of  steam  saw-mills,  and  large  quandties  of 
lumber  are  exported  from  Toronto. 

The  government  lands  here,  I  was  told,  are  divided  oif  into  strips 
two  lots  deep,  by  parallel  roads,  and  these  being  joined  at  certain 
intervals  by  cross  lanes,  the  division  of  farms  is  rendered  very  syni- 
metrical.  Probably,  however,  this  necessitates  the  buying  of  aa 
entire  lot,  or  none  at  all  ;  at  all  events,  we  understood  that  for  some 
reason  or  other  the  transfer  of  real  estate  is  much  hampered  by  the 
regulations  of  the  Land  Office. 

We  arrived  at  Toronto  by  gas-light,  and  found  nobody  awake  but 
a  train  of  geese  who  were  solemnly  waddling  across  the  street. 
We  went  to  the  Wellington  Hotel,  a  very  dirty  and  uncomfortable 
{dace. 
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Aug.  2ith. — Early  this  morning  I  took  to  the  boat  for  Queens- 
ton,  and  thence  by  a  very  wretched  railway  reached  Niagara  to 
dinner. 

Aug.  25th. — ^We  went  by  the  railroad  to  Lockport,  to  pay  a  visit 
to  Colonel  Jewett,  the  most  warm-hearted  of  collectors  of  fossils.  He 
showed  ns  his  collection  as  far  as  it  was  accessible,  gave  the  Pro- 
fessor seyeral  specimens,  and  showed  us  where  to  pick  up  more  for 
oorselyes.  At  the  quarry  of  hydraulic  limestone  we  saw  an  interest- 
ing document  for  the  geology  of  the  drift-period.  The  soft  rock  was 
abundantly  furrowed,  from  a  direction  a  little  west  of  north.  One  of 
these  furrows  gradually  deepened,  until  it  was  interrupted  by  a  sue- 
cession  of  horseshoe  shaped  hollows,  sloping  from  the  north,  and  deep 
and  abrupt  towards  the  south,  showing  that  the  furrowing  mass  was 
moying  from  north  to  south,  and  &om  some  interruption  had  chipped 
out  those  bits. 

From  Lockport  we  drove  to  the  Ime  of  the  railroad,  and  returned 
home  by  the  same  way  as  we  came. 
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THE  NORTHERN  VEGETATION  COMPARED  WITH  THAT  OP 
THE  JURA  AND  THE  ALPS. 


It  18  now  muversaDj  known  that  Uving  beings,  animak  and  plants, 
ire  not  scattered  at  random  oyer  the  surface  of  the  whole  globe. 
rbeir  distribution,  on  the  contrary,  is  regulated  bj  particular  laws 
irhich  give  each  country  a  peculiar  aspect.  We  call  climate  the 
diyacal  conditions  which  seem  to  regulate  this  distribution,  howe?er 
liyerufied  the  causes  thus  acting  may  be.  The  distribution  of  heat 
iD  the  year  round ;  the  mode  of  succession  of  temperature,  either 
vj  sudden  or  gradual  changes  ;  the  degree  of  moisture  of  the  atmos- 
ihere  ;  the  pressure  of  the  air  ;  the  amount  of  Ught ;  the  electric 
xmdition  of  the  atmosphere ;  all  these  and  perhaps  some  other  agents 
xmtinuaUy  influence  the  growth  of  plants  and  the  development  of 
inimals.  The  nature  of  the  soil  is  no  less  powerful  m  its  influence 
ipcm  organized  beings,  though  here  also  very  different  agents  are 
xmsidered  under  one  head ;  as  the  chemical  properties  of  the  ground 
ire  evidentiy  as  efficient  as  the  physical. 

Lei  us  for  a  moment  examine  these  circumstances.  Temperature 
leems  to  be  the  aU-ruling  power.  With  the  returning  smile  of 
qpring,  vegetation  bursts  out  with  new  vigor,  and  dies  again  as  the 
9old  of  winter  brings  back  its  annihilating  rigors.  Under  the  hot 
nm  of  the  tropics  the  beauty  and  variety  of  vegetation  exceed  all 
Siat  is  known  in  more  temperate  regions,  whilst  as  we  approach  the 
polar  plains  we  see  it  grow  gradually  less  diversified  and  more  dwarf* 
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ish,  thus  exhibiting  all  over  the  globe  a  close  connection  between 
the  modifications  of  temperature  from  the  equator  to  the  poles,  and 
the  geographical  distribution  of  vegetable  and  animal  life.  The 
more  powerful  influence  of  temperature  upon  vegetation  d^oes  not, 
however,  preclude  the  influence  of  other  agents ;  even  the  manner 
in  which  the  same  amount  of  heat  is  distributed  over  the  earth  in  a 
given  time,  will  produce  differences.  It  is  well  known,  that  ooun- 
tries  in  which  the  summers  are  short  but  very  warm,  and  the  winters 
very  long  and  cold,  have  a  vegetation  totally  different  from  those 
wbere  the  seasons  are  more  equable  and  succeed  each  other  by 
gradual  changes^  although  the  mean  annual  temperature  of  both  be 
the  same.  Next  in  importance  we  may  perhaps  consider  the  degree 
of  moisture  of  the  atmosphere,  which  differs  widely  in  different  re- 
^ons ;  the  damp  valleys  of  the  Mississippi,  for  instance,  present  the 
most  striking  contrast  with  the  rolling  country  farther  west.  Again, 
the  swamps  and  the  sandy  plains,  the  rocky  hills  and  the  loamy  soils, 
the  snow-clad  barrens  and  the  frozen  gravel  of  the  Nortii,  even  under 
circumstances  otherwise  most  similar,  afford  the  greatest  diversitj  of 
vegetation.  There  is  still  another  way  in  which  moisture  may  act 
in  a  particular  manner ;  as  vegetation  is  not  influenced  nmply  by 
ihe  annual  amount  of  moisture,  but  also  by  the  quantity  of  water 
that  falls  at  one  time,  and  the  periods  at  which  it  falls.  A  k>w  tenk- 
perature  in  a  moist  climate  will  indeed  produce  some  remarkable 
peculiarities ;  for  instance  where  early  winters  cause  an  eztenshre 
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pltnts  ;  for  though  analogous,  the  flora  of  the  high  North  is  by  no 
means  identical  with  that  of  the  most  elevated  Alpine  ridges,  over 
irtiich  vegetation  continues  to  extend.  The  influence  of  atmospherio 
pressure  seems  to  me  particularly  evinced  in  the  great,  I  may  say 
the  prevailing  number  of  Alpine  species  endowed  with  a  volatile  fra* 
grance  wBich  adds  so  much  to  the  sweet  and  soothing  influence  of 
moontain  rambles ;  wlulst  the  northern  species,  however  similar  to 
those  of  the  Alps,  partake  more  or  less  of  the  dullness  of  the  heavy 
fkj  under  which  they  flourish.* 

Whatever  may  be  the  intensity  of  other  causes,  and  even  when 
tliey  are  most  uniform,  the  chemical  nature  of  the  soil  acts  perhaps 
as  powerfully  as  the  physical  conditions  under  which  the  plant  may 
grow.  To  be  fully  impressed  with  the  important  influence  of  the  soil 
W6  need  only  be  familiar  with  the  differences  noticed  in  the  growth 
of  wheat  or  other  grains  in  different  soils,  or  with  the  different  aspect 
of  pastures  on  rich  or  poor  grounds,  and  to  trace  the  same  modifica- 
iioDS  through  any  small  tract  of  land  with  the  view  to  understand 
flinular  changes  over  wider  countries.! 

*  It  would  be  a  mistake  to  ascribe  to  reduced  atmospheric  pressure  the  peculiar  aspect 
oC  BfMt  plants  in  the  higher  Alps,  as  they  are  undoubtedly  more  influeneed  by  the 
iMnpiiiatnre,  and  especially  by  the  pressure  of  the  snow  of  those  high  regions.  These 
pbati  are  commonly  covered  with  a  thick  and  close  down,  which  reminds  us  of  the  soft 
te  of  the  northern  animals ;  they  creep  for  the  most  part  attached  to  the  compact  and 
iMMcaous  soil  among  the  clefts  of  rocks,  where  their  roots  can  penetrate  and  where  they 
§Md  shelter.  Several  of  them  have  fleshy  and  succulent  leaves,  flUed  with  liquid, 
dvired  rather  from  the  atmosphere,  than  from  the  stony  and  dried  soil  upon  which  we 
generaUy  find  them.  These  phenomena  of  Alpine  vegetation  occur  successively  at  m 
Int  considerable  elevation  the  more  we  advance  northwards,  and  show  themselves  on 
tile  plains  towards  the  polar  regions,  where  the  temperature  agrees  with  that  of  the 
ki^  Alpine  summits.  The  fact  that  many  plants  of  the  highest  summits  live  very  weU 
a*  ike  foot  of  the  glaciers  which  descend  into  the  lower  valleys,  would  seem  to  show 
that  atmoepherie  pressure  has  only  a  limited  influence  upon  Alpine  plants ;  but  the  mo- 
t  we  have  satisfied  ourselves  that  the  moat  fragrant  of  these  species  never  prosper 
w,  we  must  admit  that  the  relation  between  fragrance  and  atmospheric  pressure  to 
1 1  have  alluded  above,  is  well  sustained.  The  Alpine  plants  are,  it  is  well  known, 
very  difficult  to  cultivate ;  Mr.  Yaucher,  at  Flcurier,  assisted  by  Mr.  Lesquereux  hat 
htfwever  suoeeeded  in  bringing  together  a  magnificent  and  numerous  collection  of  spe- 
eiee  of  the  high  Alps.  In  order  to  preserve  them,  they  took  care  to  harden  and  press 
Um  sod,  or  to  introduce  small  blocks  of  limestone  into  it,  and  to  oover  them  with  snow 
in  the  spiingt  but  especiaUy  to  press  the  roots  very  often  into  the  ground  in  the  spring, 
m  they  are  otherwise  pushed  out  after  every  frost,  and  perish  in  a  single  day  if  eare  be 
aot  taken  to  put  them  again  without  delay  into  the  ground. 

fThe  ehemieal  elements  of  the  soil  seem,  however,  to  have  less  inflnenee  upon  the 
geographioel  dietribation  of  the  large  vegetables  or  phsnogames,  than  upon  the  «7P> 
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To  satisfy  ourselves  of  Uie  powerful  inflaence  of  electricity  upoa 
Ti^tation,  we  need  only  remember  the  increased  rapdity  with  whidt 
plants  come  forth,  daring  spring,  after  thunder  storms. 

Many  other  causes  still  more  intimately  connected  with  the  aspect 
of  oar  globe  have  also  a  great  inflaence  apon  the  distribation  of  the 
animals  and  plants  which  live  on  its  sorfaee.  The  form  of  ccmtinenis, 
the  bearing  of  their  shores,  the  direction  and  hei^t  of  mountains, 
the  mean  level  of  great  plains,  the  amount  of  water  circumscribed 
by  land  and  forming  inland  lakes  or  seas,  each  shows  a  marked  infla- 
ence upon  the  general  features  of  vegetation.  Small  low  islands, 
Bcatterfd  in  clusters,  are  covered  with  a  vegetation  entirely  difierent 
from  that  of  extensive  plidns,  under  the  same  latitudes.  The  bearing 
of  the  shores  agidn,  modifying  the  currents  of  the  sea,  will  also  react 
upon  vegetation.  Mountiun  chains  will  be  influential  not  only  fitHn 
the  height  of  their  slopes  and  summits,  but  also  from  their  action 


togamet.  The  ftttempts  nuide  to  group  the  former  according  to  the  nfttme  of  the  mQ 
vpoa  which  they  grow,  have  afforded  no  satiafactorj  resolta.  It  is  otherwise  when  wt 
consider  the  hydrodjnamic  capacity  of  the  soil,  that  is  to  say,  the  property  which  it 
has  to  retain  the  water  for  a  longer  or  shorter  time.  Tracing  onr  inrestigatioiis  im 
this  direction  we  arriTe,  on  the  contrary,  at  very  important  conclusions.  A  nady 
desert  and  a  peat-bog  for  instance,  as  the  two  extremes,  hare  quite  peeoliar  flocB, 
which  stand  completely  isolated  from  the  regetation  of  soils  whose  essential  componcat 
■laterial  is  hnmas.  This  fact  is  in  perfect  accordance  with  recent  diseoTeries  in  ^cg*- 
table  physiology,  which  seem  to  prore  that  plants  extract  nothing  from  the  soil  except 
water,  or  nourishment  in  a  liquid  state,  and  that  their  other  components,  the  eaiboa 
in  particular,  are  furnished  them  from  the  atmosphere. 
As  we  descend  the  scale,  and  tLtnti*  at  the  c-n  ptnj  imea,  the  chgtaleal   mflcigticf 
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upon  the  previaling  winds.  It  is  obvious,  for  instance,  that  a  moon- 
tain  chain  like  the  Alps,  running  from  east  to  west,  and  thus  forming 
a  barrier  between  the  colder  region  northwards,  and  the  wanner 
southwards,  will  have  a  tendency  to  lower  the  temperature  of  the 
northern  plwis,  and  to  increase  that  of  the  southern,  below  or  above 
the  mean  which  such  localities  would  otherwise  present ;  while  the 
influence  of  a  chain  running  north  and  south,  like  the  Rocky  Moun- 
tains and  the  Andes,  will  be  quite  the  reverse,  and  tend  to  increase 
the  natural  differences  between  the  eastern  and  western  shores  of 
the  continent,  and,  laying  open  the  north  to  southern  influences  and 
the  south  to  thos3  of  the  north,  render  its  climate  excessive,  i.  e., 
its  summer  warmer  and  its  winter  colder. 

Again,  the  equalizing  influence  of  a  large  sheet  of  water,  the  tem- 
perature of  which  is  less  liable  to  sudden  changes  than  the  atmos- 
pheric wr,  is  very  apparent  in  the  uniformity  of  coast  vegetation 
over  extensive  tracts,  provided  the  soil  be  of  the  same  nature,  and 
also  in  the  slower  transition  from  one  season  mto  the  other  along  the 
shores ;  the  coasts  having  less  extreme  temperatures  than  the  miun 
land.  The  absolute  degree  of  temperature  of  the  water  acts  wiQi 
equal  power ;  as  the  aquatic  plants  of  the  tropical  regions,  for  in- 
stance those  of  Guyana,  differ  as  widely  from  those  of  Lake  Supe- 
rior,  as  the  palms  differ  from  the  pine  forests.  * 

*  One  of  the  most  prominent  causes  of  the  dispersion,  not  to  say  of  the  distriboUon 
of  plants,  is  certainly  the  direction  and  the  swiftness  of  water-courses.  On  one  hand 
dio  rsTera  bring  down  from  the  summits  or  the  elerated  parts  of  the  country  a  largo 
anmbor  of  plants  and  seeds,  which  are  stopped  and  take  root  farther  below,  on  their 
bonkt;  on  the  other,  they  spread  in  their  neighborhood  a  greater  or  less  amount 
of  ■MMstore.  This  is,  I  think,  the  best  cause  to  assign  to  the  uniformity  of  Tegeto- 
tioB  OTcr  large  plains,  traversed  by  rirers,  or  to  that  of  the  sea-shores,  or  espeeiallj 
to  that  of  the  low  islands  and  peninsulas  of  little  extent  We  must  also  admit,  how- 
Ofor,  that  there  are  along  the  course  of  rivers  a  great  variety  of  stations,  which  wo 
»ay  find  nowhere  else,  valleys,  abrupt  rocks,  shaded  places,  constantly  or  altemitelj 
ttfhted  by  the  sun  according  to  their  bearing ;  and  that  in  this  manner  secondary  agOQts 
■ay  have  their  influence  in  varying  greatly  the  aspect  of  vegetation. 

It  is  also  a  curious  but  positive  fact,  that  high  mountain  chains  have  a  direct  inflo- 
tnoo  apon  the  dissemination  of  the  species  over  the  neighboring  secondary  chains, 
oven  at  a  considerable  distance.  This  fact  is  plainly  shown  in  the  Jura  for  instanoe, 
whcro  from  the  summits  of  the  Dole  to  those  of  the  Chasseral  vie  observe  a  true  Alpino 
vegetation,  less  and  less  abundant  the  more  we  recede  from  the  Alps  in  one  or  another 
direction.  At  an  equal  elevation  the  summits  of  the  northern  Jura  lose  every  trace  of 
▲Ipine  plants  which  we  find  so  abundantly  upon  its  southern  summits,  especially  upon 
the  ridgee  near  the  Alps,  as  the  Dole,  the  Mount  Tendre,  for  instance.   The  same  ti^ee 
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B«t  hiJ>«eiCT  icdre  &ese  pbTacal  igentB  mj  be,  it  iroald  be 
Terr  iinph2b»7piucil  to  coe»ier  diem  k  die  source  or  ori^  of  the 
bongs  vpoa  viddi  diej  ^wv  so  exienare  m  inflaence.  Mistak- 
ing die  drclI^l^tanlbl  reli;»3ii  under  vidch  diej  ippear,  for  a  causal 
eonnecdoQ^  has  dooe  great  n^schSef  in  namral  science,  and  led 
■SIT  to  bebere  thej  Tiirlers:«»i  die  process  <^  creation,  because 
dtej  coold  accooni  for  s^xne  of  the  pJiencfneDa  nnder  observation. 
Bat  however  poweifnl  maj  t^e  the  degree  €f  the  heat ;  be  die  ttr 
erer  so  dry,  or  erer  so  moist :  the  Eght  erer  so  moderate,  or  ever 
80  bright ;  alternating  er^^  s^:>  soddenlj  with  darkness,  or  pasong 
gradnaDj  firom  one  coi>£tioQ  to  the  other;  these  agents  have 
nerer  been  otxserred  to  produce  anything  new,  or  to  call  into 
enstence  anything  that  did  n-M  exist  before.  Whether  acting 
isolated  or  joindv,  they  haye  neyer  been  known  eyen  to  modify  to 
any  great  extent  the  living  l<eings  already  existing,  miless  under  the 
guidance  and  influence  of  mazk  as  we  obserre  among  domesticated 
animals  and  coldyated  planes^  This  latter  fact  shows  indeed  that 
die  influence  of  the  nund  oyer  material  phenomena  is  fiir  greater 
dian  that  of  [4iysical  forces,  and  thus  refers  our  thou^ts  again  and 
again  to  a  Supreme  Intelligence  for  a  cause  of  all  these  phenomena, 
radier  than  to  so-called  natural  agents. 

Connng  back  firom  these  general  views  to  our  special  subject,  it 
will  be  observed  that  North  America  must,  a  priori j  be  expected 
to  have,  in  some  parts,  a  very  diversified  vegeution,  owing  to  the 
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tea  to  any  height  along  the  dopes  of  a  mountain.  In  both  these 
directions  there  is  a  striking  agreement  in  the  order  of  succession  of 
the  phenomena,  so  much  so,  that  the  natural  products  of  any  given 
latitude  may  be  properly  compared  with  those  occurring  at  a  given 
height  above  the  level  of  the  sea ;  for  instance,  the  vegetation  of 
reg^ns  near  the  polar  circles,  and  that  of  high  mount^ns  near  the 
limits  of  perpetual  snow  under  any  latitude.  The  height  of  this  limit, 
however,  varies  of  course  with  the  latitude.  In  Lapland,  at  67^  north 
latitude,  it  is  three  thousand  five  hundred  feet  above  the  level  of  the 
sea ;  in  Norway  at  lat.  60^  it  is  fire  thousand  feet ;  in  the  Alps  at 
lai  46^  about  eight  thousand  five  hundred ;  in  the  Himalaya  at  lat 
80^  over  twelve  thousand ;  in  Mexico  at  lat.  19^  it  is  fifteen  thou- 
sand ;  and  at  Quito  under  the  equator,  not  less  than  sixteen  thousand. 
At  these  elevations,  in  their  different  respective  latitudes,  without 
taking  the  undulations  of  the  isothermal  lines  into  consideration, 
Tegetation  shows  a  most  uniform  character,  so  that  it  may  be  s^d 
that  there  is  a  corresponding  similarity  of  climate  and  vegetation  be- 
tween the  successive  degrees  of  latitude  and  the  successive  heights 
above  the  sea.  As  a  striking  example  I  may  mention  the  fact  of  the 
occurrence  of  identical  plants  in  Lapland  in  lat.  67^  at  a  height  of 
about  three  thousand  feet  and  less  above  the  level  of  the  sea,  and 
upon  the  summit  of  Mount  Washington  in  latitude  44^  at  a  height 
of  not  less  than  six  thousand  feet,  while  below  this  limit,  in  the 
wooded  valleys  of  the  White  Mountains,  there  is  not  one  species 
which  occurs  also  about  North  Cape. 

There  is  nevertheless  one  circumstance  which  shows  that  climatic 
infiuences  alone,  however  extensive,  taking  for  instance  into  account 
ill  the  above-mentioned  agents  together,  will  not  fully  account  for  the 
geographical  distribution  of  organized  beings,  as  their  various  limits 
do  not  agree  precisely  with  the  outiines  indicatmg  the  intensity  of 
physical  agents  upon  the  surface  of  the  earth.  A  few  examples 
may  serve  to  illustrate  this  remark.  The  limit  of  forest  vegetation 
round  the  Arctic  Circle,  does  not  coincide  with  the  astronomical 
Ifanits  of  the  Arctic  zone ;  nor  does  it  agree  fully  with  the  isother- 
mal line  of  82^  of  Fahrenheit ;  nor  is  the  limit  of  vegetation  in 
height  always  strictiy  in  accordance  with  the  temperature,  as  the  Ce- 
nstium  latifolium  and  Ranunculus  glacialis,  for  instance,  occur  in  the 
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Alps  M  Ug^  M  ta^  Bd  eta  devcB  AooiMd  feel  alMm  die  kv^ 
eea.  AgMP,eertpm«idwc84cfBcoqnliieswMMalfaeaMieeopli^^ 
or  oooptfed  from  oae  cwumfnt  to  the  odwr,  Aom  sadi  difcieucee 
ndersmOar  cfimftlk  cireoiHlaiices,  theft  we  it  ooee  fed  theft  aone- 
Ung  k  wantmg  in  oor  iDiBlnUknB,  wbea  we  lefer  the  £^ 
sumeb  eod  pleote  aoldj  to  the  egoief  of  daefte.  Boft  die  met 
etrikmg  endence  tint  Aaete  neither  eeeoontB  fcr  the  reeenddnee 
nor  die  £finence  of  eninttk  end  pbnte  in  difisrei^  eonntriee,  any 
be  derired  from  the  feet  that  die  deTdopment  of  the  amnud  nd 
vegetable  kingdoms  differs  widehr  under  die  mme  latitodea  in  die 
nordieni  and  in  die  soatfaem  bemispheres,  and  thaft  diere  are  entire 
femibes  of  plants  and  animabexcfaisiTelj  drcmnseribed  within  eertain 
parts  cl  die  world ;  sndi  are,  for  instance,  the  magnolia  and  cactos 
in  America,  die  kangaroos  in  New  Holland,  the  dephants  and  rfai- 
noceroe  in  Aaa  and  Africa,  ke.  kc. 

From  tbese  fects  we  may  indeed  conchide  diat  there  are  odier 
influences  acting  in  the  distribution  of  animals  and  {dants  besides  cB- 
mate  ;  or  perhaps  we  maj  better  put  the  propfisition  in  this  form : 
that  however  intimatelT  c<Minected  widi  climate,  however  iq^Nunent- 
Ij  dependent  upon  it,  vegetation  is,  in  trudi,  independent  of  diose 
influences,  at  least  so  &r  as  die  causal  connection  is  ooneemed,  and 
merely  adapted  to  them.  This  posidon  would  at  onoe  imply  the 
existence  of  a  power  regulating  these  general  phenomena  in  such  % 
mani\er  as  to  make  them  agree  in  their  mutual  connection ;  thaft  is 
ifaus  led  In  c  ia>iier  aatare  aa  the  wot  k  if  lu  inteJt 
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of  sdence,  in  that  form.    In  these  studies  evidence  mnst  rest  upon 
Effect  obsenration  and  induction,  just  as  fully  as  mathematics  clidms 
tiie  right  to  settle  all  questions  about  measurable  things.    There 
iriU  be  no  scientific  evidence  of  God's  working  in  nature  until  na- 
tsralials  have  shown  that  the  whole  Creation  is  the  expressian  of  a 
ikou^j  and  not  the  product  of  physical  agents.   Now  what  stronger 
evidenee  of  thoughtful  adaptation  can  there  be,  than  the  various 
eonlnnations  of  similar,  though  specifically  different  assemblages  of 
iHiwuJa  and  plants  repeated   all  over  the  world,  under  the  most 
uufbrm  and  the  most  diversified  circumstances  ?    When  we  meet 
with  {Hue  trees,  so  remarkable  for  their  peculiarities,  both  morpholo- 
gjbal  and  anatomical,  combined  with  beeches,  birches,  oaks,  maples, 
ke.j  as  well  in  North  America  as  in  Europe  and  Northern  Asia, 
under  most  similar  circumstances ;  when  we  find  again  representa- 
tives of  the  same  family  with  totally  different  features,  mingling  so 
to  say  under  low  latitudes  with  palm  trees  and  all  the  luxuriant 
vegetation  of  the  tropics ;   when  we  truly  behold  such  scenes  and 
have  penetrated  their  full  meaning  as  naturalists,  then  we  are  placed 
m  a  position  similar  to  that  of  the  antiquarian  who  visits  ancient 
moniunents.  *  He  recognizes  at  once  the  workings  of  intelligence 
m  the  remains  of  an  ancient  civilization  ;  he  may  fidl  to  ascertun 
thfihr  age  correctiy,  he  may  remain  doubtful  as  to  the  order  in 
wfaieh  they  were  successively  constructed,  but  the  character  of  the 
whole  tells  him  that  they  are  works  of  art,  and  that  men,  like  him- 
self, originated  these  relics  of  by-gone  ages.     So  shall  the  intel- 
figent  naturalist  read  at  once  in  the  pictures  which  nature  presents 
to  him,  the  works  of  a  higher  Intelligence  ;  he  shall  recognize  in  the 
minute  perforated  cells  of  the  Conifene,  which  diflfer  so  wonderfully 
fiom  those  of  other  plants,  the  hieroglyphics  of  a  peculiar  age  ;  in 
tliair  needle-like  leaves,  the  escutcheon  of  a  peculiar  dynasty ;  in  their 
repeated  appearance  under  most  diversified  circumstances,  a  thought- 
M  and  thought-eliciting  adaptation.    He  beholds  indeed  the  works 
of  a  being  thinking  like  himself,  but  he  feels  at  the  same  time  that 
he  stands  as  much  below  the  Supreme  Intelligence  in  wisdom,  power 
and  goodness,  as  the  works  of  art  are  inferior  to  the  wonders  of 
nature.    Let  naturalists  look  at  the  world  under  such  impressions 
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and  evidence  will  poor  in  upon  ns  that  all  creatniea  are  ezpreaaoot 
of  the  thoughts  of  Him  whom  we  know,  love  and  adore  unseen. 

After  these  general  remarks  let  ns  con^der  more  cloeelj  the 
vegetation  of  the  temperate  and  of  the  colder  parts  of  North  Ameri- 
ca, and  compare  it  with  that  of  the  elevated  regions  fonmng  in 
Central  Europe  the  ridge  which  separates  the  nations  of  German 
tongue  from  the  Roman.  In  these  notes  I  shall,  however,  limit  mj* 
self  mostly  to  trees  and  forest  vegetation,  as  this  is  the  characteristie 
vegetation  of  those  tracts  of  land,  and  only  introduce  now  and  then 
occasional  remarks  upon  the  other  plants.  It  is  indeed  a  peculiaritj 
of  the  northern  temperate  regions  all  over  the  world,  to  be  wooded, 
and  to  aflford  room  for  an  extensive  development  of  other  planti 
only  in  those  places  where  permanent  accumulations  of  water  ex- 
clude forests,  where  a  rocky  soil  does  not  afford  them  a  genial 
ground,  or  where  artificial  culture  has  destroyed  them,  introducing 
in  their  place  agricultural  products. 

A  few  families,  however,  constitute  the  whole  arborescent  vegeta- 
tion of  temperate  regions,  and  the  uniformity  of  the  forests  all  over 
that  zone  in  the  Old  and  New  World  is  quite  remarkable.  In  the 
first  rank  we  find  the  Amentaccae  and  Conifene,  with  their  variooB  sab- 
families  and  tribes ;  next  to  tliem  maples,  walnut,  ashes,  linden,  wild 
cherries,  &c.,  &c.  In  the  special  distribution  of  each  of  these  fam* 
ilies,  we  obsene,  however,  some  peculiarities  which  wiD  equally  clidm 
our  attention. 
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m  the  wanner  climates  of  the  temperate  zone  they  alternate  more 
frequently  with  shrabs  or  grazing  grounds,  with  smaller  plants  grow- 
ing among  them.  Whatever  may  be  the  peculiarities  which  we 
observe  in  the  details  of  this  arrangement,  there  is,  nevertheless,  a 
remarkable  coincidence  between  the  vegetation  of  the  plains  from 
Ae  middle  latitudes  northwards,  and  the  vegetation  of  mountainous 
districts,  especially  in  the  Alps,  as  we  ascend  from  the  plains  towards 
tbeir  snowy  summits ;  the  same  variety  of  Amentaceae,  Fraxinese, 
Ju^andeffi,  Acerinse,  Pomacese,  interspersed  with  corresponding 
dumbs,  occur  in  the  lower  regions,  while  in  the  higher  the  Coniferse 
come  in  more  extensively,  to  the  almost  entire  exclusion  of  the 
otiiers. 

The  correspondence  between  this  ascending  forest  vegetation,  and 
ttie  distribution  of  trees  over  the  whole  extent  of  the  temperate 
sme,  is  so  great,  that  it  may  be  considered  ae  a  most  positive  and 
omversal  law.  The  Juglandeae  and  various  forms  of  Amentacero, 
especially  those  which  produce  eatable  fruit,  as  the  chestnuts,  occur 
in  the  lower  latitude3  under  the  influence  of  a  more  genial  climate, 
tnd  disappear  entirely  below  the  parallels  where  agriculture  ceases. 
80  also  we  find  them  in  the  lower  regions  of  mountainous  countries. 
Farther  north  we  have  a  variety  of  poplars,  oaks,  willows,  maples, 
ashes,  etc.,  interspread  with  pines,  which  begin  to  form  more 
eootinuous  forests,  till  they  make  room  northwards  for  the  almost 
uniform  pine  and  birch  forest,  which  covers  in  unbroken  continuity 
the  northern  countries  as  far  as  tree  vegetation  extends ;  and  again 
m  a  similar  succession  we  observe  Amentaceae,  Aceriinae,  &c.,  &c.,in 
ascending  higher  and  higher  on  the  slopes  of  mountains,  the  conifer- 
ous ^es  gsdning  gradually  the  ascendency  over  those  with  deciduous 
leaves,  until  these  disappear  below  the  limit  of  perpetual  snow.  A 
more  detailed  comparison  of  this  resemblance  between  northern  and 
Aljmie  vegetation,  will  show  that  they  agree  in  almost  every  respect, 
nd  that  there  are  corresponding  species  under  similar  circumstances 
in  different  parts  of  the  Old  and  New  Worlds,  following  each  other 
in  the  same  succession  from  south  to  north,  or  from  the  pliuns  to  the 
moantain  summits,  modified  only  by  those  influences  which  constitute 
Had  contrasting  peculiarities  of  the  eastern  and  western  shores  of 
America,  Europe  and  Asia ;  bat  in  the  main  agreemg  most  extensively 


148 


LAKB  SUPERIOR. 


over  the  wEoIe  range  of  forest  vegetation  tbrongbont  both  continents. 
The  tabular  view  of  these  plants  which  is  given  below,  will  at  once 
show  the  correspondence  and  divergence. 

From  these  facts  it  might  be  inferred  that  the  aspect  of  wooded 
lands,  whether  mountiunous  or  level,  would  be  very  similar ;  that 
in  the  northern  regions,  it  compares  in  every  respect  with  that  of 
high  mountain  chains.  Such  an  impression  is  almost  universally 
prevalent  among  those  who  are  conversant  with  these  laws  of  the 
geographical  distribution  of  plants,  without  having  had  an  opportoni- 
ty  actually  to  compare  such  countries.  It  having  been  my  good 
fortune,  after  having  been  for  years  familiar  with  the  vegetation  of 
the  Alps,  to  visit  the  northern  regions  of  this  continent  within  the 
limits  of  the  temperate  zone,  I  was  at  once  struck  with  the  great 
difference  in  the  general  aspect  of  their  vegetation.  Indeed,  the 
picturesque  impression  is  an  entirely  different  one,  and  nevertheless 
the  above-mentioned  laws  are  correct ;  but  the  fact  is  that  the 
changes  of  mean  annual  temperature  in  this  country  take  place  at 
the  rate  of  about  1**  of  Fahrenheit  for  every  degree  of  latitude,  or 
for  every  sixty  miles ;  or  in  other  words,  as  we  travel  north  or  south, 
we  reach  successively  every  sixty  miles,  localities  the  mean  annual 
temperature  of  which  is  1°  Fahrenheit  lower  or  higher ;  while  in 
the  Alps  we  meet,  in  ascending  or  descending,  the  same  change  of 
1®  Fahrenheit  in  mean  annual  temperature,  for  every  three  hundred 
feet  of  vertical  height ;  so  that  we  pass  within  the  narrow  limits  of 
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Tegetation  streiclung  orer  a  widely-expanded  horizon.  So  that  not- 
irithstanding  tbe  correspondence  of  species,  we  hare  in  the  first  case, 
in  the  Alps,  a  rapid  succession  of  highlj-dirersified  vegetation,  wlulst 
in  the  other  case,  in  northern  latitudes,  we  have  a  monotonous  uni- 
formity orer  extensive  tracts  of  land,  although  the  elements  of  the 
picture  are  the  same.  But  it  is  a  picture  seen  in  a  different  perspeo- 
tive :  in  one  case  we  have  a  simple  vertical  profile,  which  in  the 
other  case  is  drawn  out  into  disproportionate  horizontal  dimensions ; 
fike  the  fa^reaching  shade  of  a  steeple  cast  under  the  light  of  the 
setting  sun,  which  may  change  all  proportions,  and  destroy  all  resem- 
blance between  the  shade  and  the  object  itself,  simply  because  it  is 
80  much  elongated.  Fantastic  images  presented  at  various  distances 
before  a  light  fSedling  at  various  angles,  may  prepare  us  to  understand 
these  different  aspects  of  the  landscape,  be  it  a  wooded  plun 
along  a  gentle  slope,  or  a  forest  along  a  more  abrupt  mountiun  chain. 

There  is  another  feature  in  the  geographical  distribution  of  organ- 
lied  beings  which  deserves  to  be  particularly  noticed,  and  which  con- 
tribute to  increase  the  diversity  of  aspect  of  vegetation  in  any  ^ven 
part  of  the  world.  There  are  in  all  continents  remarkable  differ-. 
ences  between  the  vegetation  of  the  shores  of  a  continent,  east 
and  west,  within  the  same  latitude  or  the  same  isothermal  line.  The 
forests  of  the  Atlantic  and  Pacific  coasts  of  temperate  America 
are  not  altogether  composed  of  the  same  plants ;  we  remark  that  in 
the  East  there  will  be  a  tendency  m  the  different  families  to  develop 
in  different  proportions,  and  perhaps  with  the  addition  or  disappear- 
ance of  bne  or  two  peculiar  types  ;  for  instance,  the  walnut  family 
contains  several  more  representatives  on  the  eastern  side  of  the  con- 
tinent than  on  the  western,  and  they  prosper  here  in  latitudes  where 
m  Europe  there  is  only  one  introduced  species  of  that  family  growing 
wild.  Again,  we  find  liquidambar  on  the  American  side  of  the 
Atlantic,  which  has  no  representative  either  on  the  Pacific  coast, 
or  in  Europe.  Thb  comparison  nught  be  traced  farther,  and  we 
dM>ald  see  the  same  correlation  even  among  the  shrubs. 

But  these  indications  will  be  sufficient  for  my  object,  which  is  to 
show  that,  although  there  is  an  intimate  correlation  between  climate 
and  vegetation,  the  temperature  and  other  influences  which  consti- 
tute climate  do  not  reveal  the  whole  amount  of  causes  which  produce 


150 


LAKB  8UPBRI0R. 


these  differences,  as  ihey  are  repeated  under  tbe  same  isoQiefiDal  lines, 
between  the  eastern  and  western  shores  of  the  Old  World  in  the  same 
order  as  along  the  eastern  and  western  shores  of  North  America ; 
80  much  so  that  the  northern  Chinese  and  Japanese  vegetation  ooiih 
cides  rery  closely  with  that  of  the  Atlantic  States,  whilst  that  of  tb8 
Pacific  coasts  of  America  and  that  of  Europe  agree  more  extenrivelj. 
This  picture  would  be  incomplete  did  I  not  institute  a  farther  com- 
parison between  the  present  vegetation  of  those  re^ons  and  the  fts- 
sQ  plants  of  modem  geolo^cal  epochs.  If  we  compare,  namely,  th« 
tertiary  fossil  plants  of  Europe  with  those  living  on  the  spot  now,  we 
shaU  be  struck  with  differences  of  about  the  same  value  as  thoie 
already  mentioned  between  the  eastern  and  western  coasts  of  the 
continents  under  the  same  latitudes.  Compare,  for  instance,  a  list  dt 
the  fossil  trees  and  shrubs  from  Oeningen,  with  a  catalogue  of  trees 
and  shrubs  of  the  eastern  and  western  coasts,  both  of  Europe,  Asia, 
and  North  America,  and  it  will  be  seen  that  the  differences  thej  ex- 
hibit scarcely  go  beyond  those  shown  by  these  different  florse  under 
the  same  latitudes.  But  what  is  quite  extraordinary  and  unexpected, 
is  the  fact  that  the  European  fossil  plants  of  that  locality  reaemUe 
more  closely  the  trees  and  shrubs  which  grow  at  present  in  the  east- 
em  parts  of  North  America,  than  those  of  any  other  part  of  tfie 
world  ;  thus  allowing  us  to  express  correctiy  the  differences  already 
mentioned  between  the  vegetation  of  the  eastem  and  western  coasts 
of  the  continents,  by  saying  that  the  present  eastem  Ameticia 
flora,  aiiJ   I  uiav  aM,  the  fauna  also,'  aTiiI  yin^liallv  <iU(>  tluit  of 
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lad  fiuma  of  Norlli  America,  and  the  fossils  of  tbe  miocene  period 
n  Earope,  woold  also  give  a  valuable  hint  with  respect  to  the  mean 
umnal  temperature  of  that  geological  period. 

Oeningen,  for  instance,  whose  fossils  of  all  classes  have  perhaps 
more  fnllj  studied  than  those  of  any  other  locality,  could  not 
enjoyed  during  that  period  a  tropical  or  even  a  sub-tropical  cli- 
9,  such  as  has  often  been  assigned  to  it,  if  we  can  at  all  rely  upon 
ihe  hidications  of  its  flora,  for  this  is  so  similar  to  that  of  Charleston, 
South  Carolma,  that  the  highest  mean  annual  temperature  we  can 
MCribe  to  the  miocene  epoch  in  Central  Europe  must  be  reduced  to 
ilxmt  60^  Fah. ;  that  is  to  say,  we  infer  from  its  fossil  vegetation  that 
Demngen  had,  during  the  tertiary  times,  the  cUmate  of  the  warm 
bemperate  zone,  the  climate  of  Rome,  for  instance,  and  not  even  that 
if  die  northern  shores  of  Africa.  We  are  led  to  this  conclusion  by 
the  following  argument : — The  same  isothermal  line  which  passes  at 
present  through  Oeningen  at  the  47  th  degree  of  northern  latitude, 
passes  also  through  Boston,  lat.  42^.  Supposing  now,  (as  the  geolog- 
ical structure  of  the  two  continents  and  the  form  of  their  respective 
outfines  at  that  period  seem  to  indicate,)  that  the  undulations  of  the 
isofliermal  lines  which  we  notice  in  our  days  existed  already  during  the 
tertiary  period,  or  in  other  words,  that  the  differences  of  temperature 
which  exist  between  the  wesljbm  shores  of  Europe  and  the  eastern 
Eiiores  of  North  America,  were  the  same  at  that  time  as  now,  we  shall 
()btain  the  mean  annual  temperature  of  that  age  by  adding  simply  the 
di&rence  of  mean  annual  temperature  which  exists  between  Charles- 
Um  and  Boston,  (12^  Fah.,)  to  that  of  Oeningen,  which  is  48^  Fah., 
IS  modem  Oeningen  agrees  almost  precisely  with  Boston,  making  it 
80**  Fah. ;  far  from  looking  to  the  northern  shores  of  Africa  for  an 
uudogy,  which  the  different  character  of  the  respective  vegetations 
would  render  still  less  striking.  The  mean  annual  temperature  of 
Oeningen  during  the  tertiary  period  would  not  therefore  differ  more 
Brom  its  present  mean,  than  that  of  Charleston  differs  from  that  of 
Boston. 

This  old-fashioned  look  of  the  North  American  forests  goes  also  to 
show  the  intimate  connection  there  is  all  over  the  globe  Between  the 
physical  condition  of  any  country,  and  the  animals  and  plants  peculiar 
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to  it.  But  far  firom  supporiing  the  views  of  those  who  believe  ttaX 
there  is  a  causal  connection  between  these  features  of  the  creatioui 
we  must,  on  the  contrary,  conclude  from  the  very  {^ci  that  there  are 
00  many  special  thoughtful  adaptations  for  so  long  successive  periods 
in  their  distribution,  that  those  manifold  relations  could  only  be  intro- 
duced, muntained  and  regulated  by  the  continuous  interventian  of 
Ae  Supreme  Intelligence,  which  from  the  beginning  laid  out  the  plaa 
for  the  whole,  and  carried  it  out  gradually  in  successive  times. 

What  is  true  of  plants  is  also  true  of  animals ;  we  need  only  re- 
member that  it  is  in  North  America  that  Lepdosteus  and  Percopds 
are  found ;  that  species  of  Limulus  occur  along  the  Atlantic  shorn; 
and  that  Trigonia  and  Cestracion  live  m  New  Holland  along  pabeoioio 
rooks. 


II. 

>B8EBVATI0NS  ON  THE  VEGETATION  OF  THE  NORTHERN 
SHORES  OF  LAKE  SUPERIOR. 


The  vegetation  of  the  Northern  shores  of  Lake  Superior  agrees  so 
OBelj  with  that  of  the  higher  tracts  of  the  Jura,  which  encloses  the 
♦wcr  and  middle  zone  of  the  subalpine  region,  that  on  glancing  at 
\e  enomeration  below,  one  is  astonished  to  find  so  great  a  number 
:  species  entirely  identical.  Making  full  allowance  for  the  influ- 
ice  of  the  lake,  and  leaving  out  of  consideration  a  small  number 

*  species  peculiar  to  North  America,  there  remains  about  Lake 
aperior  a  subalpine  flora  which  is  almost  identical  with  that 
:  £!arope,  with  which  it  is  here  compared.     Although  this  fact 

very  striking,  it  is  nevertheless  in  accordance  with  the  general 
.W8  of  botanical  geography,  and  is  another  proof  that^  the  vegeta> 

00  of  the  two  continents  becomes  more  and  more  homogeneous  Uie 
lOre  we  advance  northwards. 

I  have  divided  the  catalogue  of  the  phaBnogamous  plants  collect- 

1  about  Lake  Superior  into  four  lists :  The  first  contaimng  such 
[ants  as  are  really  subalpine  in  their  character,  or  correspond  to 
loee  of  the  forests  of  the  lower  Alps  ;  *  the  second  containing  the 
[ants  of  the  lake  proper,  or  the  aquatic  plants ;  f  the  third  comprising 
16  plants  purely  American,^  and  the  fourth  the  cosmopolitan  plants, 
r  those  which  extend  beyond  the  subalpine  region.    In  the  difierent 

•  Only  such  plants  are  introduced  in.  the  first  list  as  hare  true  representatives  in 
latral  Europe. 

t  Lacustrine  Flors  and  Faunae  present  so  many  peculiarities  that  it  has  heen  thought 
itt  to  separate  the  plants  of  the  lake,  which  are  aquatic,  from  those  of  the  main  land 
ramcrated  in  the  first  list. 

X  Besides  the  plants  which  haye  true  analogues  in  Europe,  there  are  some  about 
akc  Superior  which  are  truly  American  types ;  these  constitute  the  third  list 
11 
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lists  I  have  indicated  as  nearly  as  possible  the  analogous  species 
whose  location  is  the  same  in  Europe/ 


SuBALPiNE  Plants  of  Lake 
Superior. 


European  Plants  occurrtno  ni 
THE  Sub  ALPINE  Region. 


RANUNCULACEJE. 


Anemone  panriflora  Michx. 
**        multifida  DC. 

**        pennsyWanica  L, 


Banoncolas  repens  L. 

it  micranthufl  NutL 

Thslictnim  Cornuti  Z^f 
Actea  rubra  Willd. 
•*     alba  Bigel. 

Helianthemum  canadense  M. 


Anemone  sylvestris  L. 
In  Europe  the  Anemones  are  for  tiis 
mo6t  part  alpine  plants,  but  tlxM 
only 'whose  carpels  are  plumose, 
and  which  ought  to  be  generally 
considered  as  a  peculiar  genus. 
Anemone  sylvestris,  the  only 
European  species  which  agrees 
with  the  American  ones,  occim 
in  the  plains. 

Ranunculus  repens  L. 

Jura  and  Alps.    In  the  Alps  it 
rises  to  the  height  of  4,000  feet 

Thalictrum  minus  L,  Creux  du  Vent 

Actsea  spicata  L,  Woods  of  the  hi^ 
er  Jura. 


CI8TACEJE, 


Helianthemum  vulgare  J,     Pastaret 
of  the  lower  Alps  and  Jura. 


*  All  the  plants  enumerated  below  were  collected  by  me  and  some  of  the  gentles 
of  our  party,  who  took  particular  interest  in  the  study  of  botany,  as  C.  O.  Loring,  Jr., 
T.  M.  Lea,  J.  £.  Cabot  and  Dr.  Keller.  They  were  for  the  most  part  determined  om 
jyofk  of  tuy  frk^i^d  Prof.  Asa  Gray  on  the  B^Uny  of  t^ 
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etrsBa  L, 

nrsta  L, 

urn  canescens  NuiU 

rabiflans  I^Ix,^ 


TOtandifolia  L, 
longifolia  X. 


oetosella  Z. 


Europe. 
ckvcifbkje, 

Arabis  petrsa  X.   Mts.  of  Auvergne. 

Sysimbrium  pinnadfidum  DC.    Cen- 
tral Alps. 
Drabra  incana  Z#. 
Turritis  glabra  £. 

DKOSERACEM, 

Drosera  rotundifolia  Z.  P®2*  bogs  of 
«       longifolia  X.     I     f^"-^ 

OXALIDE^. 

Oxalis  acetosclla   Z.    Woods  of  the 
mountains. 


apalnstris  Z. 


PAllJVil55iE^ 


Pamassia   palustris  Z.    Meadows  of 
the  mountains. 


HYPERICINJS. 


nm  eUipticum  ^ooiS:. 


Hypericum  Elodes  Z.    In  peat  bogs 
in  Central  Europe. 


CAR  YOPHYLLA  CEjB, 


.longipes  Gold, 

borealis  Bigel, 
m  arrense  Z. 
lodosa  L, 
ilichauxii  Fend, 


Stellaria  graminea  Z.    Subalpine  pas- 
tures. 
"       uliginosa  Murr.   Peatbogs. 

Cerastium  arvense  Z. 


Saglna  nodosa  Z. 
Alsine  stricta  Wahl,  Peat 
bogs ;  Jura  and  Alps^  " 


Lower 
Alps,  and 
the  high- 
er Jura. 


%  remarkable  fact,  that  the  family  of  CaryophyIIace»,  so  extensive  in 
le  regions  of  Europe,  has  so  few  representatives  about  Lake  Superior. 
Bon  is,  that  the  Car}'ophyllacesc,  like  the  Crucifere,  belong  for  the  most 
the  alpine  flora  properly,  and  to  the  flora  of  the  plains,  and  are  missing 
ibalpine,  or  intermediate  regions. 


lall  species  of  Draba  with  yellow  flowers,  found  at  Michipicotiii,  was  lost. 
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Lakz  Superior. 


Europe. 


ANAOARDUCEJB. 

Bhus  Toxicodendron,  and  several  oth-    Rhus  Codnus  L.  does  not  correspoDd 
er  species  which  were  not  collected.       to   any   of  the    North   American 

species. 


ACSRINACEJE. 


Acer  saccharinum  Wang, 
'*    spicatum  Lam, 


Acer  Pscudoplatanus  L.  Pastares  of 
the  higher  Jura.  This  tmly  sab- 
alpine  species  ascends  as  high  as 
the  Pines  (Abies  excelsa  and 
pectinata.) 


OERANIAOEJE. 


Geranium  carolinianum  L. 
"        robertianum  L, 


Vicia  americana  Muhl. 
Hedysarum  boreale  NtUL 

Lathyrus  ochroleucus  Hook. 

Cerasus  pomila  Mx, 

**       pennsylvanica  Lois. 
borealis  Mx. 


Grcranium  dissectum  Jl    Meadows  of 
La  Chaux  de  Fonds. 


robertianum    L. 
where. 


Erery- 


LEOUMINOSJE. 


Vicia  sylvatica  L.    Higher  Vosges. 
Hedysarum   obscurum  DC.     Alpine 

pastures. 
Lathyrus  pratensis  L.    Common. 

ROSA  OEM. 

Cerasus  avium  Z.    Marks  in  the  Jv- 

and  xxxr.  ra  the  limit  between  the  region 

of  the  beech,  (Fagus  sylvatica,) 


TEQETATION  OT  THB  NORTHERN  8H0RBS. 


167 


Lake  Superiob. 


Europe. 


ROSAOBjS, 


mamm  palustre  L,    Veiyabund't 

igaria  vesca  L, 
bus  triflorus  Rich. 
^     rtrigosus  Mx,    Everywhere. 
"     canadensiis  L. 
ia  itricta  LindL 
bUada  AiL 

bos  americana  DC. 

telanchier  canadensis  Torr,  jr  Gr, 


Comaram  palustre    L.     Abounds  in 
the  peat  bogs  of  the  higher  Jnra* 
Fragaria  vesca  L.    Middle  Jura. 
Bubus  saxatilis  L.  Higher  Jura. 
^     Idaeus  L.    Everywhere  in  the 
Jura. 
Bosa  alpina  L.  %     Pastures 

"    rubrifolia  DC.     C        of  the 
"    tomentosa  L.      )  bigher  Jura. 
Sorbus  Aucuparia   L.     The    higher 

limit  of  the  trees  in  the  Jura. 
Amelanchier  vulgaris   DC.     Middle 
Jura. 


lie  MalvacesB  are  generally  plants  of  warm  countries.  This  fiunily  is  not 
resented  about  Lake  Superior  by  a  single  species,  nor  are  the  intermediate 
ilies  between  this  and  the  Leguminosro.  The  Leguminosae  themselves  are 
f  rare,  since  they  are,  like  the  Caryophyllaceae,  plants  of  the  higher  Alps,  or 
he  plain.  The  Bosacese,  on  the  contrary,  generally  extensive  in  the  sub- 
ne  rei^ons  of  Europe,  are  also  abundant  around  Lake  Superior. 


ONAGRARIJB. 


!SBa  alpina  L. 

bbium  angustifolium  L. 

"         coloratum  Muhl. 

**        palustre  L. 


B8  pTDstratum  L,  if  Ait. 
hirtellum  Mx. 
lacnstre  Pers. 
oxyacanthoides  //. 


ifraga  Aizoon  Jacq. 
**        tricuspidata  ReU. 

**        Tirginiensis  Mx. 


Circsa  alpina  L.   Woods  of  the  high- 
er Jura. 
Epilobium  angustifolium  L.    Forest 

^'         tetragonum  L.  Moist  places. 

^         p^ustre  L.    Featbc^ 


RIBESIBM. 


Bibes  petrseum  Jacq.    ITigher  Jura. 
"     alpinumZ.  "  " 

"     Uva-crispa.  "  ** 

^^  .  Grossularia  L.  In  rocky  places. 


SAXIFRAQEM. 


Saxifraga  Aizoon  Jacq.    Higher  Jura 
*^        aizoides  JL  Alps,  and  lower 
Alps. 
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Lake  Sufebiob. 


EUBOPB. 


SAXIFRAGE JB. 


Bfitella  nada  L.  }  These  two  species  have  no  other  analogaei  in  Europe 
*^  diphylla  Z.  )  than  the  Saxifraga  rotundifolia,  and  the  species  similar 
to  it  In  genei-al,  the  Saxifrageae,  which  have  few  rep- 
resentatives about  Lake  Superior,  belong  to  the  alpine 
region,  so  that  in  order  to  meet  them  in  the  plain,  we 
have  to  go  as  far  as  Greenland,  where  they  are  numer- 
ous. The  species  of  the  pliuns  are  represented  in 
America  hy  the  genera  Sullivantia,  Heocberai  Afitella, 
and  Harella. 


UMBELLIFERJE. 


Sanicula  marilandica  L, 
Archangelica  atro-purpurea  Hoff, 

Osmorrhiza  brevistylis  DC, 
Sium  lineare  Michx, 


Aralia  hispida  Afichx, 


Sanicula  europssa  L.  Creox  dn  Tent 
Archangelica  officinalis  Hoff.    Juhl, 

also  in  the  Yaltellina. 
Chflsrophyllum  hirsutom  X.    Jonu 
Sium  latifolium  L, 


ARALIACEJE. 


This  family  has  but  one  representadfe 
in  Central  Europe,  Hedeia 
Helix  Z. 


Comus  stolonifera  Mx, 


CORNACEJE. 

Comus  sanguinea  L.    Middle  Jmm. 

CAPRIFOLLE, 

Ltnnira  borcalis  Gron.  Lmnjea  borealis  Grofu    Lower  Alps 

Sjniplioriiv'iqju^  oceitJuutatis  R.  Br.  ValaiA. 
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Lakx  Superior.  Europb. 

rubiaosm, 

Gaiium  trifidum  Z.  Galium  rotundifolium  L.  1  Character" 

«*     tiiflomm  Mx,  a         i      i      *        i        I  istic  of  the 

Asperula  odorata  and        L^balpine 
"        taurina  L.        J  flora. 

COMPOSITE. 

Eopatorium  purpureum  L,  Eupatorium  cannabinum  L,   Common 

in  wheat  places. 
After  corymboflufl  L. 

**     macrophyllas  Z. 

•*     puniceos  Z. 

**     laxifolius  Nees. 

"     ptarmicoides  Torr.  et  Gray. 

M     graminifolios  Pursh,  Aster  alpinus  Z.     Creuz  du  Vent 

Of  these  six  American  species,  the  last  is  exclusively  northern,  and  occurs 
as  far  as  Labrador,  to  the  pine  region.  It  has  its  analogue  in  the  fine  Aster 
alpinus  of  the  Creux  du  Vent,  and  of  the  lower  Alps.  The  other  species, 
more  widely  distributed,  are  represented  in  Europe  by  the  Aster  Amellus  and 
A.  salignus,  Z.,  which  are  plants  of  the  plains. 

Erigeron  philadelphicum  Z.  Erigeron  alpinmn  Z.  Creux  du  Vent 

**        strigosum  MM. 
Diplopappus  umbellatus  Torr,  if  Gr. 
Sdidago  stricta  At  Solidago  virgaurea  Z.    Var.  alpestris, 

**       bicolor  Z.  which  gprows  at  Chasseron,  and 

"        thyrsoidea  E,  Meyer.  in  the  lower  Alps. 

**        arguta  Ait.    Yar,  juncea. 

^       canadensis  Z. 

^       lanceolata  Z. 

The  genera  Aster  and  Solidago  are  exceedingly  numerous  in  America,  where, 
on  the  contrary,  the  Inula  and  the  Hieracium,  which  abound  in  Europe,  are 
Tery  rare.  The  same  is  the  case  with  the  S^necionids,  the  Centaurese,  and  the 
Carduaces,  which  are  as  few  in  America  as  they  are  numerous  in  Europe. 

Achillsea  Millefolium  Z.  Achilliea  Millefolium  Z.   Var.  setacea. 

Tar.  setacea.  Declivities  of  the  lower  Alps,  in 

the  Yalais. 
Tanacetum  huronanse  NuU.  Tanacetum    vulgare   Z.     Chanx  da 

Fonds. 
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Laks  Superior. 


EUBOPB. 


Artemina  canadensis  Mx. 


Antennaria  margaritacea  R.  Br, 
**  plantaginifolia  Hock. 


Senecio  aureus  L, 

"  "      var.  Balsamits 


Ciniam  horridulum  Mx. 
^      muticum  Mx, 


Hieracium  canadense  Mx, 
"         scabrum  Mx, 


COMPOSITJE. 

We  might  take  as  analogous  of  that  plant  in  Um 
subalpine  flora  of  Europe,  the  Artemisia  pontica, 
which  grows  in  the  Valais.  But  this  approachet 
more  the  Artemisia  maritima  L^  and  belong 
thus  to  the  flora  of  the  shores. 

Antennaria  margaritacea  R.Br,   lit* 
Cenis. 

Three  spe- 


Senecio  viscosus  L, 
"       sylvaticus  Z. 
*'       sarracenicus  Z. 


cies   of  tiie 
'subalpine 
flora  of  tiM 
Jura. 


Cirsium  spinosissimum    Scop.      Bath 

alpine  Alps. 
Cirsium  rivuUre  DC,  1   ^Subalpine 

"       enophorum  L,j  gpecies. 

Hieracium  umbellatum  L,  \  gu^  jy^ 

"  amplexicaule      >  and  hign- 

"  Jaquini  DC.      )  ©r   J«»» 

with  many  other  speciei. 


CAMPANULACEJL 


Campanula  rotundifolia  L. 

"  "  var  linifolia. 


Campanula  rotundifolia  L. 
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La.es  Supebior. 


EUBOPE. 


VAOCJNIBJE. 


Chiogenes  Lispidula.  Torr.  if  Gr. 
Arctostaphylos  Uva-Urai  Spreng, 


Loiseleuria  procumbens  Des. 

Andromeda  polifolia  L, 

Ledum  latifolium  At, 

Fyrola  rotundifolia  L. 

**     asarifolia  Mx. 
**      chlorantha  Sw. 
**     secunda  L. 

Monotropa  nniflora  L. 

Moiiefles  tmiflora  ScUisb, 

Chimaphila  umbellata  Nutt. 


Arctostaphylos  Uva-Ursi  Spreng.    La 
Toume,  higher  Jora,  and  lower 
Alps. 
Loiseleuria   procumbens   Des,     Pas- 
tures of  the  Alps. 
Andromeda  polifolia  L,    Peat  bogs  of 

the  higher  Jura. 
Ledum  palustre  L,    Peat  bogs  of  the 

North. 
Pyrola  rotundifolia  L.    Pastures  and 
forests  of  the  Jura. 
"     rosea  L,    Forests. 
**     chlorantha  Sw,    Forests. 
*•     secunda.    L,     Woods  of  the 
higher  Jura. 
Monotropa  hypopythys  L,  In  the  for- 
ests of  the  Jura. 
Moneses  uniflora  Salisb,      Woods  of 

the  Vosges. 
Chimaphila  umbellata  Nutt,    Forests 
of  the  Vosges. 


No  family  is  more  homogeneous  in  its  distribution,  or  more  equally  spread  in 
the  North  of  America  and  Europe,  than  that  of  the  Erieaceic,  which  charac- 
terizes rather  the  region  of  the  pines  than  the  subalpine  flora ;  for  these  species 
(bUow  the  pine  forests  in  their  more  or  less  elevated  stations. 


Plantago  major*  L, 

Primula  mistassinica  Michx, 
**       &rino6a  Z. 

l^ntalis  americana  Pursh, 


PLANTAQINEM. 

Plantago  major  L,     Rich,  moist  soiL 

PRIMXTLAOSM, 

Primula  farinosa  L.    Marshes  of  the 

North.    Higher  Jura. 
Trientalis  europsea  L,    Damp  forests. 


OROBANCHEM. 


ApbjUon  nniflorum  Torr,  S^"  Gr, 


Orobanche  epithymum  L,  And  sev- 
eral other  species  abundant  on 
the  declivities  of  the  Jura. 


*  Can  toftroely  have  been  introduced  where  it  wu  found. 


\ 
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Lake  Superior.  Eurofb. 

UTRIOULARJEJS. 

Fingaicula  vulgaris  L.  Finguiciila  valgaris  L.  Sob-Alps  and 

Jura. 


SOR  OFHXTLARINEM. 


Veronica  scutellata  JL 

Euphrasia  officinalis  L. 

Bhinanthus  Crista-gallL 
Var.  minor.  JL 

Melampyrum  pratense  L, 

Clinopodium  vulgare*  L, 

Prunella  vulgaris  Z. 
Scutellaria  galericulata  L, 

"         lateriflora  L, 
Stachys  aspera  Mx. 
Mentha  canadensis  Z. 
Dracocephalum  parviflorum 


bogi, 


NvlL 


Veronica   scutellata  X.     Peat 
Jura,  and  Sub- Alps. 

Euphrasia  officinalis  L.  Pastures  of 
the  Jura. 

Bhinanthus  Crista-galH.  Var.  minor. 
Pastures  of  the  Sub- Alps  and 
high  Jura. 

MelampjTum  pratense  X.  Pine  for- 
ests. 

LABIATM, 

Clinopodium  vulgare  JL    DiydediT- 

ities  of  the  Jura. 
Prunella  vulgaris  L.  do. 

Scutellaria  galericulata  Z.    Shores  of  ' 

the  Lake  Etaill^res,  high  Joim. 
Stachys  alpina  Z.    Subalpine. 
Mentha  arvensis  Z.    Moist  groonds. 
Dracocephalum    Ruyschiana   JL     Idh 

Wallis. 

A8PERIF0LLS, 

Cynoglossum  montanum  Z.     Creo^ 
du  Vent 

Piiliuonaria  luiiftL^tifoiia  L,  IlJ^hJur 
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OLBAOBM. 
Fmzinas  Runfoacifolia  Lam,  Fraxinas  excelsior  JL 

The  Ash  (Fnudnus  excelsior)  and  the  Sycamore  (Acer  pseudoplatanus)  are, 
with  the  Rnes,  the  trees  which  ascend  highest  in  the  moantains  of  Central 
Europe. 

CHENOFODBM, 

Corispermom  hyssopifolium*  L,  Corispermam  hyssopifbliom  L,     Cau- 

casus. 

POLYQONEM, 

Polygonum  viviparum  JL  Polygonum  viyiparum  L. 

•*  cilinode  Mx.  "         Convolvulus  L, 

'*  sagittatum  Z. 

Polygonum  viviparum  is  the  most  extensively  spread  in  the  subalpine  pas- 
tores,  and  the  most  characteristic  of  that  region.  It  is  also  very  common  about 
Lake  Superior.  The  same  is  also  true  of  Empetrum  nigrum  2^,  which  marks 
die  higher  limit  of  the  pine  region. 

BUPBTREM. 

Empetrum  nigrum  L,  Empetrum  nigrum  X.    Be^on  of  the 

pine  trees. -^  Higher  Jura  and 
Sub- Alps. 

OUFULIFERJR. 

Quercus  rubra  L.     A  few  dwarfish 

specimens  occur  south  of  Mich- 

ipicotin. 
Fagus  femiginea  Mx,    Begins  to  lose    Fagus  sylvatica  L,    Grows  dwarfishly 

its    majestic    appearance,  and  and  disappears  in  the  subalpine 

forms  only  meagre  forests  as  regions  of  Europe. 

&r  north  as  Mackinaw. 
Corylus  rostrata  AU.  Corylus  Avellana.  X.    Forests  of  the 

Jura.    Everywhere. 

*  I  found  this  plant  on  the  northenunost  shore  of  Lake  Superior,  near  the  entrance 
of  Nepigon  Bay.  Sir  W.  Hooker  mentions  it  from  the  Saachatchewan,  Athabasca,  and 
Bed  Biver. 
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Lake  Superior. 


Betala  papyracea  AiL 
"     excelsa  AiL 

^     poinila  L. 
Alnus  incana  Willd. 

"      ▼iridis  DC. 


EUROPB. 
BBTULACEJB. 

Betola  pubescens  PalL    Ifigh  Jura. 
'^       nana  L.   Feat  bogs  of  tlie  high 
Jura. 

Alnos  glutinosa  L,    YalleyB  of  the 
Jura. 
"^     Tiridis  DC,    The  Handeck,  in 
the  Bernese  Alps. 

SALICINEjB. 

Salix  pedicellaris  Pursh  and  others.        For  the  willows  and  poplars,  which 

are  rather  extensiTelj  distribated 
aquatic  plants,  see  the  second  list 

About  Lake  Superior  the  AmentacesB  are  represented  only  by  species  of 
cold  countries,  or  subalpine  regions,  and  are,  with  a  few  exceptions,  the  same 
as  those  of  Europe.  The  Quercus  rubra  is  scarcely  an  exception,  since  tiie 
Quercus  pedunculata  ascends  the  Talleys  of  the  high  Jura ;  we  find  very  large 
trunks  of  it  in  the  marshes  of  the  Yerrieres,  on  the  fironder  of  France  and^ 
Switzerland. 

ULMACEJE. 

Ulmus  fulva  L.  Uhnus  effusa   WUld.    Banks  of  tho 

^      auierktma  L  Doubs* 
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Lake  Superior. 


Europe. 


CONIFERJS. 


bal£r. 

Abies  excelsa  DC.     Forests  of  the 

madensb  Mx. 

Jura. 

gra  Pair, 
ikamea  Monk. 

"     pectinata  DC.    Foresia  of  the 

Jura 

aericana  Mx. 

Larix  europea  DC.    High  Jura. 

^dentalis  X. 

18  communis  JL 
virginiana  X. 
uiadensis  Willd, 

Juniperufl  communis  L.  v 

RabinaZ.       f  forests  of 

TaxusbaccataZ.           J   ^^'^""^ 

esemblance  of  the  Conifers  of  Lake  Superior  to  those  of  the  subal- 
ion  is  very  striking,  for  though  they  are  not  of  the  same  species,  the 
cyf  the  forms  is  so  great,  that  it  requires  the  eye  of  a  botanist  to  be  satis- 
dvely  that  these  forests  are  not  composed  of  identical  trees  in  the  two 
Bies. 

ALISMACEJB. 


in  elatum  NuU. 

lis  ophioglossoides  NuU. 

tiiza  multiflora  NiUt. 

Macrsei*  Gray. 
em'a  tridentata  Lindl. 
era  psycodes  Gr. 

orbiculata  Lindl 

Hookeri  Lindl. 

dilatata  L. 

obtusata  Lindl. 
a  repens  li.  Br. 

pubescens  R.  Br. 
»rdata  R.  Br. 
iium  pubescens  Willd. 
acaule  Ait. 


See  also  the  second  list 


OROHIDEJE. 


Microstylis  monophyllos  LandL  In  the 

Sub- Alps. 
Corallorhiza  innata  R.  Br.  Pine  forests 

in  the  Sub- Alps.   Creuz  du  Vent 
G}innadenia  conopsea  L. 
Platanihera  bifolia  Rkh. 


Groodyera  repens  R.  Br. 

Listera  cordata  R.  Br.    Sub- Alps. 
Cypripedium  Calceolus  L. 


KALLORHizA  Macilci  (sp.  noT.) :  8capo  multifloro ;  floribus  (pro  genere  maxi- 
riasime  pedicellatis ;  petalis  OTali-oblongis ;  labello  OTali  integerrimo  basi 
iuriculato-inflexo,  palato  prominulo  subbilamellato  in  plicam  antice  produe- 
lente ;  calcare  plane  nullo ;  columHa  subalato-triquetra ;  capsula  OToidea. 
■ii  humidia  ad  '  Caledonia  Springs/  Canada  Occidentali  detexit  beatus  W.  F. 
inn.  1843,  exemp.  fructif.  Nuper  in  insula  'Mackinaw'  floriferam  legenmt 
assix  et  C.  G.  Loring,  Jr.— Radix  ignota.  Scapus  pedalit.  Flores  purpuras- 
epala  et  petala  icmiunciam  longa !"  A.  Gray. 
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These  Orchidese,  and  SBTeral  more  wliich  correspond  by  their  forms  to  those 
of  Europe,  or  are  even  identical  with  them,  characterize  all  the  subalpine  re- 
gions. The  OrchidesB  are  among  the  most  characteristic  plants,  in  a  geographi* 
cal  point  of  view,  for  their  forms  vary  in  a  striking  manner,  the  more  we 
descend  towards  the  warmer  latitudes,  where  they  assume  more  and  more 
brilliant  colors,  whilst  their  flowers  become  larger  and  more  diversified. 


Lake  Superior. 


Smilacina  racemosa  I>e$f, 
•*        stellata  De»f, 
**        bifolia  Ker. 


Allimn  schoenoprasnm  L 


Lilium  philadelphicum  L, 

Streptopus  amplexifolius  DC. 
Tofieldia  glutinosa  W'dld, 
«(        calyculata  WoihL 


Scirpns  cs^itosus  Z. 
**      Eriophorom  Mx. 


Europe. 


SMILAOmEJB. 


Convallaria  multiflora  L.       ")  «-. .  „ 
«  PolygonatumZ.[^^ 

Smilacina  bifolia  Ker,  ) 

LILIACEJB, 

Allium  schoenoprasnm  Z.  Commoii  is 

the  Alps  to  the  height  of  7000 

feet 
Lilium  Martagon  L,    Pastures  of  the 

Sub- Alps. 
Streptopus  amplexifolius  DC.    Hig^ 

Jura. 
Tofieldia  calyculata  WaJU.    Pastoret 

of  the  Sub- Alps  and  high  Jure, 

Creux  du  Vent,  &c. 

OYPERACEJE. 

Scirpus  csspitosus  Z.    Peat  bogs  of 
the  higher  Jura. 
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AKX  Superior. 


Europe. 


QRAMINEX. 


arisiulatus  Mx. 
nam  L. 


ala  7Wn. 
bra  WiUd. 

ia  sylvatica  T.  et  Or. 
ris  arenaria  Trin. 


Alopecurus  pratensia,  X.   Meadows  of 

the  Jura. 
Fhleum  alpinum  Z.    Pastures  of  the 
Sub- Alps. 
"      IkCcheli.  L,     Summit  of  the 
Chasseron.    Highest  ridge  of 
the  Jura. 


AgroBtis  Yulgaris  WUld, 
''       alba,  et 


J  High 


Jura. 


Calamagrostis  arenaria  TWn.    North- 
em  shores. 


ladensis  P.  de  Beaur. 

*'            baltica.  Skr.    Baltic. 

jnnsylvanica  Gr, 

losuroides  WUld, 

[tans  R.  Br. 

Glyceria  fluitans  J?.  Br.  Brooks  of  the 

Junu 

latica    Smith. 

"        aquatica   Smith.    Brooks  of 

Jura. 

yata  TV. 

L. 

Poa  alpina  L.    One  of  the  most  char- 

acteristic plants  of  the  sabalpine 

regions. 

lErh. 

aa  L, 

Festuca  ovina  i.    Peat  bogs. 

ilinus*  L.    (Introduced?)    Bromus  secalinus  L.     Fields  of  the 

Jura, 
pens  L.  Triticum  repens  L,    In  sandy  places, 

systachyum  Gray. 
adensis  L.  Yar.  glaucifolius.  Elymus  europieus  L.    Forests  of  the 

high  Jura, 
lis  R.  Br.  Judging  from  its  form,  this  species  is 

rather  a  plant  of  the  shores, 
ibatom  L,  Hordeum  murinam  Z. 


lot  discoTer  indications  of  this  plant  having  been  introduced  where  it  was 
'erer,  even  an  accidental  landing  might  account  for  the  presence  of  a 
oan  tcarcelj  be  a  native  of  the  northern  shores  of  Lake  Superior. 


1« 


.,^xi   bvrsKum. 


XSEKO 


M2iu&  efonuL  L 

im: 

CVPft. 

iPuaG  of  ^it  Jvzm. 

I>|Uif«iiiB  rr:T«vr.aL  Z. 

**             HflM&UL   Z. 

finon  rxjL 

arraiKZ. 

finoRim  I.  BitnkB  of  tU 
Jon. 

FILJCES. 

ScnTibSopteris  gemuuiica  TTtOc/. 

Moontains  of  the  Toages. 

PolTpodium  Diyoptens  L.    Creox  da 

VUiiin  iu|uilina  L, 

AUrmoniii  grairiliif  Prenl. 
CyflU)pt(«riH  b(ilbir<!ra  Jiemh. 
WoodHia  ilviMiMiH  /C.  lir, 
DryuptenM  dilatiita  (Jray 


Vent 
Pteris   aquilina   L,     Woods  of  tba 

Jura. 
Allodonis  crispus  P. 
CyBtopteris  fragilis  5. 
Woodsia  ilvensis  -R.  Br, 
Diyopteris   dilatata    Gray.     Higher 
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Lake  Supbrior. 
Selagmella  selaginoides  Spring. 
**  mpettris  Spring, 


Europe. 
Selaginella  selaginoides  Spr.   Pastares 
of  the  lower  Alps  and  the  higher 
Jura. 


The  EqnuetacesB,  the  Ferns,  and  the  Lycopodiacese  of  Lake  Superior  are 
afanott  absolatelj  the  same  species  as  those  of  the  subalpine  region  of  Europe. 
As  we  descend  the  scale  of  the  vegetable  kingdom  under  higher  latitudes,  vege- 
tatkm  seems  to  follow  the  sides  of  an  angle,  as  it  were,  which  become  conyergent 
about  the  zone  of  pine  forests.  Thus  the  Lichens  and  the  Mosses  are  already 
entirely  the  same  species  here  as  in  Europe,  and  it  will  be  sufficient  to  make  a 
single  list  of  them,  without  indicating  the  corresponding  European  species, 
mnce  all  are  identicaL    Few  Hepatica  are  also  enumerated. 


M088E8  or  Lake  Superior. 
Sphagnum  capillifolium  Brid, 
^         cnspidatum  Brid, 
^         squarrosnm  Hedw, 


Fonaria  hygrometrica  L, 
€rrimmia  apocarpa 

Var.  riyularis  B.  et  S, 
Hedwigia  ciliata  Hedw, 
Orthotrichnm  HutchinsisB  H,  et  T. 
**  strangulatum  Beauv, 


«*  leiocarpum  B.  et  S, 

^  anomalum  Hedw, 

Cerat)odon  pnrpureus  Brid, 
Dicrannm  scoparium  Hedw, 
^        nndnlatum  Ehrh, 
^        congestum  Brid, 


Schraderi  W,  et  M, 
fnlYum  Hook, 
longifolium  Ehrh, 
Tirens  Hedw. 
polycarpum  BruL 

migus  Turn, 

pancmn  L- 
U 


Localities  in  the  Jura. 
Peat-bogs  of  the  high  Jura. 

u        u       u      u       (i         ci 

Peat-bogs  of  the  Yosges  and  Harts. 

Tl^B  species  belongs  to  the  granitic 

peat-bogs. 
Grows  everywhere. 

Dripping  rocks  in  the  Alps  and  Jura. 
Everywhere  on  granite. 

ti  ii  iC 

Is  missing  in  Europe,  but  replaced  in 

the  forests  by  a  great  number  of 

analogous  species. 
Forests. 
Stones. 
Everywhere. 
Forests. 
Moist  forests. 
Forests  of  the  higher  Jura ;  descends 

never  in  the  middle  region  of  the 

pine  forests. 
Peat-bogs  of  the  higher  Jura. 
Forests  of  the  Alps. 
Granitic  blocks. 

Forests  of  the  Alps  and  higher  Jura. 
Fissures  of  rocks,  and  the  forests  in 

the  Alps. 
Higher  Jura;  descends  never  in  the 

middle  region. 
Peat-bogs  of  the  Jora. 
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Mosses  or  Lake  Superior. 
Disdchiun  inclinatum  B.  et  S, 

**        capillaceom  B.  et  S, 

Encalypta  ciliata  Hedw. 
Pogonatum  alpiniun  Brid, 
Polytrichum  formosum  Hedw. 
"  pilifcnim  Hedw. 

"  juniperinum  Hedw, 

Bartramia  pomiformis  Hedw. 

"         Oederi  Brid. 

**         fontana  L. 
Aulacomnium  palustre  Br. 
Biynin  pseudo-triquetrum  L, 

**      nutans  X. 
Var.  elongatum  B.  et  S. 
Mnium  cuspidatum  Hedw. 
Hypnum  Schreberi  Willd. 

''        tamariscinum  Hedw. 

"        splendens  Hedw. 

^       adancum  L. 

**        uncinatum  Hedw. 

"        cupressiforme  L. 

"        Crista-oastrensis  L. 

**       abietiniun  L. 

"        nitldulum  L. 
Neckcra  intermedia  Hedw. 


LocALrriES  of  the  Jura.. 

Summits  of  the  Junu    DediTities    </ 

the  Alps. 
Fissures  of  the  rocks.    Subalpine  w^^ 

gions. 
On  the  ground  in  the  higher  Jork 
Sub- Alps. 

Woods  of  the  mountains.  ETUijiik^  **• 


Granite  in  the  Yosges  and  Al^ 
Bocks  of  the  Jura. 
Everywhere  near  springs. 
Peat-bogs  of  the  higher  Jura. 
Moist  places  in  the  foresti. 

where. 
Elevated  peat-bogs. 
Skirts  of  the  forests. 
Pine  forests. 


Eiei — Ti 
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Stictam  pulmonariam    Ach. 
Parmeliam  saxatilem    Ach, 
P.  caperatam    Ach. 
Cladoniam  rangiferinam    Hoff, 

«  primitiiB  incrementam  attulit,  quantum  scio,  nemo  usque  donee  oras 
qae  Lacos  perludtrans  Profetisor  nosier  illustriss.  Agassiz,  dum  plantarom 
>rum  distributionem  geograpbicam  penequitur,  Licbennm  etiam,  hac  in  re 
n  adjuvantibus  discipulis  ejus  commilitonibusque,  viris  amicissimis  J.  £. 

J.  M.  Lea,  C.  G.  Loring,  and  Dr.  Keller, — messem  satis  largam  fecit. 

igitur  opes  Lichenosos,  mibi  benevolentia  V.  ill.  mandatos,  pro  viribiiB 
ar«pergam. 

LICHENE8, 

.  bttrbata  Fr.  var.  dasypoga,  Fr.,  infert 

.  longissima  Ach.,  cimi  cephalodiis. 

.  cavernosa  Tuckerm.  mss.  Thallo  pendulo  lazo  molli  glaberrimo  tereti- 
compresso  plus  minus  cavemoso  ocbroleuco,  ramis  primoribus  simpU- 
ciusculis  subventricofis  attenuatis  ad  apices  dichotome  ramosis,  ramulis 
ultimis  tenuissime  capillaceis ;  apotheciis  sessilibus  radiatis  disco  albi- 

do-pruino90  demun  subcameo  margine  obscuriori  evanescente. 

Hab.  ad  arbores  in  oris  Lacus  Superioris;  C.  T,  Jackson^  1845; 
Agassizy  1848.  Ipse  legi  sterilem  in  Montibus  Albis,  anno  1843. 
Specimen  habeo  omnibus  conveniens  e  Madras,  Ind.  Orient,  ex  Hb, 
Hook. 

Thalli  rami  majores  e  subtereti  demum  compresd,  angolati  annola- 
tim  rupd,  lacunis  regularibus  subellipticis  plus  minus  insignes,  apici- 
bus  dichotomis  elongatis  teretiusculis  tenuissime  demum  capillaceis. 
Apothecia  omnino  Usneae,  at  discus  strato  gonimo  viridi  impositus ! 
albido-pruinosusque  I  Hos  charac teres  Usneis  a  Friesio  plane  dene- 
gatos,  iis  primum  tribuit  Montagne  (Annales  1884,  t  2,  p.  2,  p.  868, 
and  Cryptog.  Canar.  in  Webb  &  Berth.  Hist  Nat  d.  lies  Canar.,  p. 
93).  Ex  observationibus  Montagnei  U.  ceratina  discum  babet  pru- 
inosum,  et  U  U.  Jamaiccnsis  Ach.,  et  Ceruchb  Montag.,  discum 
pruinosum  strato  gonimo  Impositum.  Species  nunc  descripta  pluribus 
notis  cum  U.  Ceruchi  (Americce  tropicse  adhuc  privsB,  a  Montagneo 
(Ann.  1.  c.)  luculentissime  llustratse)  convenit ;  distat  facie,  statuque 
(normali  ut  videtur)  pendulo.  Disci  characteribus  jam  laudatis  facil- 
lime  distinguenda  est  U.  cavernosa  ab  omni  (ni  fallor)  Usnea  boreali- 
americana. 

IKIA. 

I.  jubata  Fr.    fi.  chalybeiformis  Ach.,  in£ 

r.  implexa  Fr.,  infert 
S.  Prunastri  Ach.,  infert 
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1.  calicaris  Fr.  ^,  faatigiata  Fr.,  fert 
d.farinacea  Sch.,  fert 

Cbtraria. 

1.  islandica  Ach.    y.  crispa  Ach.,  fert. 

2.  nivalis  Ach.,  infert 

5.  glauca  Ach.    /).  «<en/u  Fr.,  infert 
4.  ciliaris  Ach.,  fert 

6.  lacunosay  p,  atlantica  Tuck.,  fert 
€.  Oakesiana  Tuckenn.,  infert 

7.  Pinastri  Sommerf.,  infert 

Pbltioera. 

1.  aphthosa  Hoffm.,  fert 

2.  canina^  Hofim.  fert 

8.  rufescens  Hofim.,  fert 

4.  polydactyla  Hofim.,  infert 

5.  horizontalis  Hofiin.,  infert 

SOLORINA. 

toccata  Ach.,  fert 

Sticta. 

1.  pulmonaria  Ach,.  infert 

2.  linita  Ach.,  infert 

4.  glomervlifera  Delis.,  fert 

Parhelia  ;  subscct  Imbrxcaria. 

1.  perlata  Ach.,  infert 

2.  tUiacea  Ach.,  fert 

3.  '  '  ^'.  niJt'f^a  Tuck crm,,  infert 
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kibtect  PateUaria. 

17.  9Ubfu8ca  Fr.    |f.  diitam  Fr. 

18.  albella  Ach. 

19.  ocrina  Ach. 
kbtect  Urceolaria, 

SO.  tmeodes^  Tockerm.  mas,  Thallo  crustaceo  tartareo  (farinoso-polYem- 
lento)  contigao  rimoso-areolato  ambitu  verracoso-rabplicato  glaaco- 
albicante;  apotheciis  innatis  mox  protrusis  sestdlibus  disco  pruinoso 
demum  protuberante  nigro  margine  proprio  tenui  erecto  thallodem 

tnmidnm  demum  obtegente. Turner  Island,  in  rape  porphyri- 

tico;  Aganiz,  P.  Glaucomae,  Acb.  Fr.  et  P.  repandse,  Fr.  affinif. 
Distincta  iridetar  cnista  tenui,  apotheciisque  nigris  in&ntia  solum 
conspicue  pruinosis,  margine  proprio  erecto  persbtente. 

TKRXOCAULON. 

1.  tamentosum  Fr.,  fert. 

9.  ptuchale  Laur.,  fert    Adsunt  quoque  specimina  S,  coraUoidi  forsan  re- 
ferenda. 

&jii>oinA.    Ser.  Glaucescentes. 

1.  turgida  Hoffm.  a.  fert. 

|f.  grypecLf  Tuckerm.  mss.    Podetiis  majoribus  fiistigiato-ramoos 
glauco-viridibus,  scypbis  obscuris  in  ramos  festigiatos  radiato-dentatoc, 

V.  subulatos  abeuntibus. Major,  pnlcbre  glauco-viridis.    Formb 

majoribus  americanis   C.  uncialis  |9.  similis  et  analoga,  reipsa  vero 
C.  turgid®  omnino  referenda.    Thallo  foliaceo  destituta  sunt  speci- 
mina ;  squamulas  tamen  (iis  C.  turgids  similes)  hie  illic  apparent 
«r.  Fuscescentes. 

2.  pyxidata  Fr.  a.  fert. 

8.  gracUiM  Fr.    r.  hyhrida^  Fr.,  fert 
4.  deftnerans  FL  a.  fert 
i.  comtUa  Fr.  a.  fert 

6.  squamosa  Hoffm.  a.  fert. 

7.  jiarcaia,  Fl.  d.  subukUa  FL  infert 

8.  rangiferma  Hoffm.  a,  fert 

jt.  sylvatica  Fl.,  fert 
y,  alpestris  Fl.,  infert 
Ser.  OehraleuciB. 

9.  amaurocr<Ba  FL,  fert. 

10.  uncialis  Fr.    /f.  tulunca  Ach.,  fert 

r.  turgescens  Sch.,  fert 
Jer.  Caedfera, 

11.  eamucopurides  Fr.,  fert 
11.  Floerkeana  Fr.,  fert 
IS.  de/ormis  Hoffin.,  fert 
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BlATORA. 

1.  rufonigra  Tuckenn.,  fcrt 

2.  icmadophUa  Fr. 
8.  vtmcUis  Fr. 

Legidba. 

1.  parasema  Fr.    Specimina  in  Betola  aliquantom  differe  Tidentar. 

2.  geographical  a,  Schser. 

Umbilicaria. 

1.  pHsttUaUij  p.  papulosa  Tuck.,  fert 

2.  hirsuta  Ach.,  fert 

8.  DiUenii  Tuckenn.,  infeii. 
4.  Muhlenbergii  Ach.,  fert 

Opeorapha. 

scnpta  Ach.  Schser.  a. 

Ekdocarpon. 

1.  miniatumy  fi.  compUcahmiy  Sch.  Status  pusilluB,  teneritate  etiam  a  Liche^^^ 

Novae  ADglicse  distans. 

2.  Manitense  Tuckerm.  mss.    Thallo  caitUagineo-membraiiaceo  teirai  fx^^ 

gill  Isevi  lobato  ex  olivaceo-nigricante,  lobis  ambitus  rolnndarfi"^ 
incisis  plants  margine  subplicatis  crenatis,  ceteris  flexuoos  inr^ulik^^ 
ibus,  Bubtus  e  fusco-nigrescentibus ;  ostiolis  prominulis  nigris  ps^^ 

tusis. Proxima  £.  flaviatili,  -at  colore,  superficie  'nitidiiisciiliW 

lobatione  fere  Imbricari®,  apotheciiaque  diversa. 

Pertusaria. 

pertusa  Ach.  a. 
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L    Plants  of  the  lake  and  shores,  which  have  or  have  not  their  analogous 
representatives  in  Europe,* 


liAXK  Superior. 

nmcnliis  aqoatilis  L. 
*^  retails  L. 

ilwnina  liinota  L, 
iMyrea  Tnlgaris  R.  Br, 

ihsr  latea  Smith,  Yar.  Kalmiana. 

lie  americana  Nutt. 
litiiche  linearis  Pursh, 

*•         Tema  L. 
bjma  maritimtis  BigeL 

**       palnstrifl  L. 

wUben  Inennis  L, 

riophjllum  spicatum  L. 
mlineare  Mx, 
ons  cenma  L, 
■marhia  gtricta  Ait, 

«*         ciliata  L, 
nnburgia  thyrsiflora  L, 

pooica  americana  Mx, 

sofNis  Tirginictis  L. 
**  sinnatos  Ea, 
jgODom  amphibium  L, 

liea  Gale  L, 

ix  Candida  WiUd, 
*    Indda  Mm. 
'    discolor  MM, 
'    angostata  Pvrsh, 
'    pedicillaris  Pursh, 
t    pumilis  Marsh, 


Europe. 

Banuncnlos  aquatilis  L,  EYer3rwhere. 
«  reptans  L,    Sand  of  the 

lake  shores. 
Cardamina  hirsnta  L,    Moist  places. 
Barbarea    Tulgaris   R,    Br,     Along 

ditches. 
Nuphar   pnmila    jS^.     Black  forest 

Meadows  and  margin  of  lakes. 
Cakile  maritima  L,    Baltic  Sea. 
Callitriche  aiftnmnalis  L, 

'*  vema  L,    In  brooks. 

Lathjrus  maridmus  B,  Marine  plant. 
*<         palustris  L,    Marshes  of  the 
hkes, 
Oenothera  biennis  L.    Lake  of  Neu- 
chatel.    Introduced  into  Europe. 
Myrioph.  spicatum  L,    Quiet  waters. 
Sium  angustifolium  L,    In  brooks. 
Bidens  cemua  L.    Ditches. 
Ljsimachia  vulgaris  L,    Marshes. 

*'         ciliata  L.    Marshes. 
Naumbui^gia  thyrsiflora  L,    Near  St 

Blaise,  Lake  of  Neuchatel. 
Veronica  Beccabonga  L.    Brooks  and 

hikes. 
Ljcopus  europsBus  L,     Margins    of 

waters. 
Polygonum  amphibium  L,     Margins 
of  quiet  waters  in  diverse  regions. 
Myrica  Gale  L,    Shores  of  the  Baltic. 
In  Europe  the  same  species  of  wil- 
lows are  found  at  the  margin  of 
waters  in  diverse  latitudes,  but 
ipost  of  them  differ  from  the  Amer- 
ican species.    The  extensive  dis- 
tribution of  these  trees  along  the 
shores  of  lakes  and  rivers  at  various 


'  The  nimiber  of  aquatic  planta  found  along  the  shores  of  Lake  Superior,  is  ao  imalU 
1 1  have  put  them  all  together  in  thii  list,  whether  they  have,  or  not,  their  analo- 
•  in  Europe. 
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Popolos  balsamifera  Mx. 
"       iremuloides  Mz. 
Sparganium  natans  L, 
Potamogeton  natans  L. 

**  lucens  X. 

**  pnelongus  Wxdf. 

"  heterophyllufl  Schrdf. 

"  pecdnatufl  L. 

*'  pauciflorufl  Pursh. 

Triglochin  elatum  NutL 

Aliama  Plantago  L. 
Sagittaria  variabilis  EngL 
Eohinodorofl  subulatus  EngL 

Udora  Canadensis  NutL 

Vallisneria  spiralzis  Z. 

Iris  versicolor  L, 

JaDcns  effusus  L. 
**       acuminatus  Mz. 


EUBOPS. 

kUitDdes,  diows  their  doier  oob- 
nectkm  with  the  nature  of  the 
ground  than  with  the  tempentim 
of  the  coontry  where  diej  grow. 
Popolos  nigra  L.        \  • 

^       tremola  L.     > 
Spai^ganiom  natans  L, 
Potamogeton  natans  JL 
'*  locens.  L 

**  perfoliatos  £. 


Juxm. 


Qmet 

wBteni 
kkes 
'  and  riv- 
en of 
£iirope« . 


Triglochin  palostre  L.    This 

occors  also  in  N.  America. 
Alisma  Plantago  2.  > 

Sagittaria  sagitdfolia  JL         > 
Echinodoros  is  an  aqoatic  type 

to  the  American  flora. 
Udora  occidentallis  Punh. 

Grermanj. 
Vallisneria  spiralis  JL   Lonbardj  t 

Tessino. 
Iris    pseudc-aooms   JL     Maipos 

waters.    Everywhere. 
Joncus  effosos  L, 
*"      acotifloros  EML 
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Laks  Supxbior. 
Girexeriiiita  Lean. 

**     tentftculata  ifu^U. 
'*     bTBtricina  WiUd.' 
"      Ocderi  Ehrh. 
^     intomescens  Rudgt. 
**     retona-  Schtor. 
ffitoOa  flexOis  Agardh. 

Pontiiialis  andpyredca. 


EUROPX. 

tembling  thoee  of  Nordi  America, 
which  are  however  not  identicaL 


Nitella  flexilis  AgardIL  Lake  of  Gen- 
eva. 

FontinaliB  antipyretica.  In  the  brooks 
of  the  Jura. 


It  nems  at  the  first  glance  to  be  a  contradiction  to  unite  in  a  separate  table 
die  agnatic  plants  of  the  lakes,  leaving  as  characteristic  of  the  subalpine  region 
lie  agnatic  plants  of  the  peat-bogs.  That  is,  however,  not  the  case,  for  the 
Mat-bogs  and  the  plants  which  form  them,  (the  peat-bogs  with  Sphagna  at 
east,)  never  descend  below  the  Pine  region,  which  they  follow  in  its  whole  ez- 
ant,  whilst  lake  and  marine  plants  follow  the  shores  in  various  latitudes.  The 
bfmer  being  of  course  under  the  direct  influence  of  the  temperature,  the  latter, 
Ni  the  contrary,  being  more  dependent  upon  the  moisture  of  the  soiL 

HL    American  plants  of  Lake  Superior,  which  have  no  analogous  representa- 
tives in  Central  Europe.* 


Truly  American  types. 

There  are  no  Rubus  of  the  type  of 
odoratus  and  nutkanus  in  Europe. 

Cultivated  in  the  gardens  of  Europe, 
where  it  succeeds  very  well  in 
temperate  plains  and  in  the  monn- 


Sarracenia  purpurea  Z. 
Sndsonia  tomentosa  Nutt. 
Babos  Nutkanus  Mo^. 

Fdtentilla  fruticosa  Z. 


Conras  canadensis  L  A  charming  little  plant  df  which  we  find 

no  other  analogue  in  Central  Eu- 
rope than  a  few  Umbelliferae,  for 
their  general  form,  the  Buple  vrums 
for  instance,  which  grow  in  the 
Sub  Alps.  But  Comus  suecica  L 
is  its  strict  analogue  in  Northern 
Europe. 

*  Beddet  the  generm  which  have  no  representatlTet  at  all  in  Central  Europe,  then 
tie  several  hitroduced  in  this  list  which  have  only  remote  analogues,  or  indeed,  real 
lepreeentatives ;  hut  in  inch  countries  of  the  Old  World  which  are  tax  distant  from 
te  BMrantain  chains,  the  vegetation  of  which  has  been  compared  here  with  that  of 
Lake  Superior. 


t» 


i).  C 


Am«. 


fepteafermaiis  LML 


Csl/iiegui  fpitkaouea  Pmk. 
Apocjonm  aodroicmxfolhim  L. 


We^cmimol  consder  diif  plant  m  <  it 
responding  to  tlie  Apocjnum  ^a- 
Detnm,  which  belongs  to  the  i^^nt* 
shores  of  the   Adriatic.     Ik^MM 

tWD  ffpectes  dlfler  in  fiana     ^iaif 


YEOBTATION  OF  THB  KORTHSRN  SHORES. 


179 


(Introduced?) 


oiiie.) 
^mlafiom  repens  L, 
PdteaUUft  anserina  £. 
Miwitha  piperita  L.    (Introdaced.) 


Corresponds  to  Astragalus  glyciphylloa 

L.    Equally  cosmopolite. 
£Ter3rwliere  in  Europe. 


Galeopais  Tetraliit  L. 
PkjMlis  liseoaa  Z. 


^Hitom  eapitatum  It. 

AnutfmDthus  albus  L.    (Introduced.) 

Polygonum  dumetorum.  L, 


Mentha  piperita  L,     Everywhere  in 
Europe,  especially  in  the  plains. 
(Introduced.)      Everywhere  in  Europe. 

Corresponds  to  Physalis  Alkekengi  L^ 
cosmopolite  like  the  SolanesB  in 
general,  and  all  plants  which  at- 
tach themselves  to  man. 

Blitum  capitum  L,    In  Wallii. 

The  sands  of  Europe. 

Grows  in  Europe  in  diverse  latitudes. 


From  these  various  tables  it  is  easy  to  see  that  the  vegetation  of  the  northern 
chorea  of  Lake  Superior  is  perfectly  similar  to  the  subalpine  vegetation  of 
Surope,  at  that  zone  which,  in  the  Jura  for  instance,  extends  from  8,000  to 
9,500  feet,  and  which  in  the  Alps  extends  from  8,500  to  5,000  feet  Now 
Tenaoving  some  plants  of  the  lakes,  and  some  few  peculiar  American  types, 
iSbb  sobalpine  flora  renuuns  in  its  integrity,  and  will  be  found  to  form  chiefly 
tlie  vegetation  about  the  northern  shores  of  Lake  Superior. 


SPECIAL  COMPARISON. 

IHdributum  of  the  Th'ees  and  Shrubs  of  Switzerland  from  the  Plain$ 
to  the  Summit  of  the  Mountains^  compared  with  those  of  North 
America. 

As  it  is  eaner  to  perceive  the  regular  order  of  succession  of  the 
d^ffi^rent  growths  which  follow  each  other  along  the  slope  of  a  moun- 
tain, and  to  determine  under  such  circumstances  the  precise  limits  of 
flieir  distribution,  than  to  ascertiun  the  natural  range  of  the  corres- 
ponding vegetation  northwards  over  extensive  tracts  of  land,  in  level 
eounMes,  I  shall  first  introduce  a  general  picture  of  the  arbores- 
oent  vegetation  of  the  Swiss  mountains,  before  I  undertake  to  show 
that  it  agrees  most  minutely  in  its  internal  arrangement  with  that  of 
the  lake  districts. 

The  idnes  which  cover  the  margins  of  the  Lake  of  Neuchatel,  1338 
feet  above  the  level  of  the  sea,  characterize,  of  course,  the  lower 
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regions,  wluch  we  call,  for  that  reason,  the  region  of  vinejards.  Die 
trees  which  are  cultivated  there,  the  mulberry^  peach,  apricot,  and 
even  the  fig  in  the  warmest  places,  are  aQ  exotic.  All  fruits  of  the 
temperate  zone,  however,  succeed  there  perfectly  well,  and  among  the 
wild  trees  and  shrubs  which  characterize  this  zone,  we  find  espedally 
Bubus :  Rubus  corylifolius,  Rubus  fruticosus  £.,  Rubus  tomentomf 
W. ;  some  Roses :  Rosa  pimpinellifolia  X.,  Rosa  eglanteriaX.,  Roia 
alba  L. ;  the  Pyrus  communis  X.,  the  Crataagus  torminalis  X.,  Me9> 
pilus  germaoica  X.,  and  Mespilus  eriocarpa  DO.  The  most  commoD* 
ornamental  shrubs  which  are  cultivated  there  on  level  ground,  are 
the  Philadelphus  coronarius  and  the  Lilac,  which  we  find  as  ftr  as  tbe 
lower  valleys  of  the  Jura.  This  zone  is  almost  entirely  cultiyated, 
and  has  few  indigenous  trees.  We  meet  now  and  then  with  fi^rests 
of  oak  trees  (Quercus  Robur  X.,)  and  of  chestnut  trees  (Castanot 
yesca).* 

Immediately  above  this  horizon,  at  an  elevation  of  some  hundied 
feet  higher,  firom  1600  to  1700  feet  begins  the  zone  of  oaks,  whidi 
ascends  somewhat  into  the  valleys.  The  two  species  of  this  gena% 
the  Quercus  Robur  X.,  and  the  Quercus  sessiliflora  Sm.^  grow  la 
the  same  places;  the  latter  ascends,  however,  a  littie  higher,  and 
occurs  but  very  thinly,  it  is  true,  in  the  Val  de  Ruz,  and  in  flie 
Val  de  Travers.  On  the  slopes  of  the  Alps  it  ascends  1,500  firai 
lugher,  especially  in  sheltered  valleys.  The  shrubs  and  trees  whidi 
follow  these  are  not  numerous,   (for  the   vegetation  of  the  oak 
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Between  the  region  of  the  oak  and  that  of  the  beech,  we  have  at  a 
leight  of  2,000  feet,  as  a  transitory  zone,  a  narrow  tract  characterized 
jr  the  wild  cherry  tree  and  the  Pinus  sylvestris,  which  is,  however, 
•rtaeolarly  adorned  by  a  large  variety  of  shrubs.  To  this  zone 
elongs  in  the  first  place  the  linden  tree,  (Tilia  microphylla  Fl,  and 
9ia  platyphylla  Scop.')  ;  three  maples,  (Acer  opulifolium  X.,  Acer 
latanoides  £.,  and  Acer  campestre  X.)  ;  the  Evonymus  europsDus  X., 
/erasns  Pados  2>(7.,  Prunus  spinosa  X.,  Crataegus  Aria  X.,  Mespilus 
zjacantha,  Lonicera  Periclymenum  X.,  Sambucus  nigra  X.,  Comus 
aas  X.,  Comus  sanguinea  X.,  Yiscum  album  X.,  Ligustrum  vulgare 
!«.,  Daphne  Cneorum  X.,  Populus  tremula  X.,  with  the  introduced  .^Es- 
uliis  Hipocastanum,  which  succeeds  in  this  zone  better  than  anywhere 
be.  This  is  the  region  of  shrubs,  properly  speaking,  with  which  is 
nm^ed  the  beech  tree,  whose  zone,  however,  is  more  extended,  and 
lacends  in  the  Jura  to  3,500  feet,  and  to  4,000  feet  in  the  Alps. 

T6  the  region  of  the  beech  tree,  which  extends  over  a  thousand 
bet  of  vertical  height,  from  2,500  to  3,500  feet,  belong  the  following 
iinibs: — Rhamnus  Frangula  X.,  Cytisus  Laburnum  X.,  Rubus  saxa- 
ifis  L.J  Rubus  csesius  X.,  Rubus  idseus  X.,  Rosa  eglauteriaX.,  Rosa 
rillosa  X.,  Rosa  canina  X.,  Rosa  rubiginosa  X.,  Crataegus  Amelan- 
Wer  X.,  Lonicera  Xylosteum  X.,  Sambucus  Ebulus  X.,  Daphne 
tlesereum  X.,  Daphne  alpina  X.,  Daphne  laureola  L.,  Ulmus 
mmpestris  X.,  Corylus  Avellana  X. 

llie  region  of  the  pmes  or  Coniferae  extends  from  3,500  feet  to 
1^0  feet  in  the  Jura,  and  to  6,000  feet  in  the  Alps.  It  is  weU 
characterized  in  its  lower  and  middle  parts,  where  we  find  Frax- 
nas  excelrior  X.,  Abies  excelsa  DC,  Abies  pectinata  2>(7.,  Juniperus 
XMnmanis  X.,  and  in  the  higher  part  the  Pinus  Cembra  X.,  Pinus 
Pumilio  Cluiy  Larix  europaea  DC.  In  this  zone  live  the  Betula  alba 
L.J  Betula  pubescens  Ekr.,  and  Betula  nana  X.,  and  some  bushes 
irliich  never  leave  it,  the  Ericineae  especially ;  Vacciniura  Myrtillus 
X.,  Vaccinium  uliginosumX.,  Yaccinium  Oxycoccos  X.,  Vaccinium 
Vitis-idsea  X.,  Andromeda  polifolia  X.,  Arbutus  Uva-ursi  X.,  Arbu- 
tus alpina  X.,  Pyrola  rotundifolia  X.,  Pyrola  minor,  X.,  Pyrola  chlor- 
intha  Sn.y  Pyrola  secunda  X.,  Pyrola  umbellata  X.,  Pyrola  nniflora 
L.J  TinnaMfc  borealis  X.,  Lonicera  alpigena  X.,  Lonicera  caerulea 
L.J  Bosa  robrifolia  Willd.j  Rosa  alfuna  X.,  Rhamnus  alpinua,  X., 
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and  in  the  higher  parts,  Crataegus  Chamsemespilos  X.,  Azalea  pro- 
eombens  X.,  Empetrum  nigrum  X.,  Acer  peeudoplatanus  X. 

Above  all  these  we  meet  already  in  the  Jura  the  Rhododendrons 
and  the  Salix  herbacea,  which  belong  truly  to  the  alpine  flora  ohar> 
acterized  by  all  those  handsome  plants  covered  with  a  light  oottoa 
down,  which  we  find  along  the  margin  of  the  glaciers  in  the  Alps, 
and  as  high  as  the  uppermost  limit  where  all  vegetation  ceaaes  i 
what  suddenly,  at  a  level  of  about  8,000  feet  above  the  level  of 
sea. 

Trees  of  the  Lake  Superior  Region. 

We  may  place  at  about  40°  northern  latitude  the  Bone  of  vegeti^ 
tion,  which  in  America  corresponds  to  the  upper  limit  of  the  eoldvi^ 
tion  of  the  vine,  as  we  observe  it  on  the  banks  of  the  Swiss  lakes. 
At  about  this  latitude  the  family  of  the  Magnoliaceae  dies  out,  Uum^ 
we  may  still  meet  the  Magnolia  glauca  in  the  swamps,  as  far  as  fte 
43°  N.  lat.,  and  though  the  tulip  tree  still  flourishes  there.  This  it 
also  the  northern  limit  of  the  Anonaceae,  Melastomacess,  Cactacee, 
Bantalaceas,  and  Liquidambar ;  and  though  in  Europe  we  have  no 
representatives  of  these  families,  it  is  easy  to  perceive,  on  reflecting 
upon  the  examples  just  mentioned,  that  the  limits  of  vegetation  under 
consideration  are  natural,  and  correspond  to  each  other,  tfaoo^ 
characterized  in  the  two  continents  by  different  plants.  Again,  the 
numerous  species  of  wild  vines  which  America  produces,  althoaf^ 
they  do  not  extend  farther  northwards  than  the  cultivation  of  the 


VEGETATION  OF  THE  KORTHEBN  SHORES.         188 

II  its  northern  borders,  where  we  find  so  great  a  yarietj  of 
pedes  beloQgmg  to  the  genera,  Celastrus,  Crataegus,  Itibes, 
/ornus,  Hamamelis,  Vacciniam,  Kalmia,  Rhodora,  Azalea,  Bho- 
lodendrom,  Andromeda,  Clethra,  Yibumum,  Cephalanthus,  Prinos, 
)irca,  Celtis,  &c.  I  shall  only  add,  that  in  the  latitude  under 
rhieh  the  St.  Lawrence  wmds  its  course  from  the  great  Canadian 
ikes,  and  takes  a  more  independent  course  north-eastwards,  we 
eroeive  already  great  changes  in  the  growth  of  trees.  About  Niag> 
ra,  or  rather  somewhat  farther  north  along  the  noi:them  shores  of 
aiie  Ontario,  and  the  hills  which  rise  above  Toronto,  the  following 
pedes  begin  to  disappear :  Sassafras  officinale,  (I  have  not  seen  this 
peeies  north  of  Table  Rock,)  Juglans  nigra  and  cinerea,  Carja  alba 
nd  amara,  Castanea  americana,  Quercus  alba  and  Castanea,  Pla- 
iaoB  occidentalis,  Tilia  americana,  (this  species  occurs,  however, 
B  fiwr  north  as  Sturgeon  Bay,  on  Lake  Huron,)  Rubus  odoratus. 
numgh  the  Beech  is  extensively  distributed  among  the  forests  of  this 
(ooe,  we  cannot  but  be  struck  with  their  splendid  growth  further  north, 
rhere  the  Ehn,  Red  Oak,  Hornbeam,  Hop-hornbeam,  several  species 
if  lurches,  various  Maples,  Ashes,  Wild  Cherries,  &c.,  &c.,  more 
ur  less  mixed  with  Ooniferse,  form  the  most  beautiful  forests  of  the 
temperate  SEone,  particularly  remarkable  for  their  diversified  shades 
if  green  and  dark  foliage,  and  which  ahnost  uniformly  cover  the 
iproond  along  the  shores  of  the  Great  Lakes  as  far  as  Lake  Superior, 
tie  ConifersB  gradually  coming  in  in  a  larger  proportion  to  the  suo- 
•esttve  exclusion  of  the  trees  with  deciduous  leaves.  As  soon  as  we 
reach  Mackinaw  we  find  the  Beech  has  ahnost  entirely  disappeared, 
or  become  so  dwarfish  as  no  longer  to  be  a  handsome  tree,  while 
Ostrya,  Carpinus,  Betula  populifolia,  Quercus  rubra,  and  indeed  all 
Oapaliferse  are  entirely  gone,  and  the  Canoe-Birch,  the  Black  Ash, 
irith  Pinus  balsamifera,  alba,  nigra,  Larix  americana,  Pinus  Strobus, 
Borbus  americana,  and  some  Poplars  on  the  lake  shore,  form  the  mass 
of  fiurests,  with  a  few  low  shrubs  among  them,  such  as  Arctostaphylos 
Dva-ursi,  Yaccinium,  Chiogenes,  &c.  This  zone,  which  corresponds 
io  the  horizon  of  Pines  in  the  Jura,  extends  all  along  the  northern 
ihoiea  of  Lake  Superior.  North  of  Fort  William  are  extensive 
forests  of  Pinus  Banksiana,  with  Pinus  resinosa  and  Strobus.  We 
netieed  no  Cupuliferse  beyond  Batcheewauaung  Bay,  and  we  leanit 
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that  bat  a  few  dwarfish  Bed  Oaks  are  seen  in  the  Island  of  BGcUpi- 
cotin ;  but  the  Elm  is  still  handsome  about  Fort  William,  thon^^  it  is 
yerj  scarce  in  other  parts  of  the  northern  shores. 

The  shores  of  Nipigon  Bay,  the  northernmost  point  we  yisited,  are 
eoTered  with  Pine  forests,  with  a  few  Ashes  and  Maples,  and  here  and 
there  a  Sorbus  americana  among  them.  At  this  latitude,  the  49^, 
we  had  therefore  not  yet  reached  the  zone  of  the  true  alpine  yegeta- 
tion,  and  remsdned  for  the  whole  extent  of  oar  joumej  within  the 
limits  of  the  sub-alpine  flora. 

The  highest  point  which  we  visited,  the  summit  of  a  mountain  u] 
St.  Ignace  Island,  which  we  called  Mount-Cambridge,  afforded  tho' 
fallowing  harvest  for  our  herbarium : — Abies  balsamea,  Abies  albi^ 
Betula  papjracea,  Alnus  viridis,  Sorbus  americana,  Amelaoohier 
canadenffls,  Acer  montanum,  Dlervillea  trifida,  Sambucus  puboMi^ 
Bhus  Toidcodendrum,  Vaccinium  uliginosum,  Corjlus  rostrata,  Lia- 
nsea  borealis,  Gomus  canadensb,   Spiraea  opulifolia,   Saliz,   Corj^ 
dalis  glauca,  Epilobium  angustifolium,  Polygonum  ciliare,  Mebua- 
pyrum,  Glintonia  borealis,  Stereocaulon  paschale,  Gyrophora  hirsoti, 
Oladoma  pyxidata,  and  rangiferina,  Parmelia  tiliacea  and  Sphagnnm 
acutifolium. 

From  this  list  it  is  obvious,  that  even  a  thousaad  feet  of  hdght 
will  introduce  very  slight  differences  in  the  vegetation  of  theae  re- 
gions. For,  though  Mount  Cambridge  is  about  a  thousand  feet  above 
tiie  level  of  the  lake,  its  whole  slope  is  covered  with  the  same  v^gs- 


VEGETATION  OV  THE  KOBTHEBN  SHORES.         185 

e,  and  does  aot  fona  an  exception  to  the  law  of  distribution,  and 
Bige  ci  the  character  of  vegetation  in  the  interior  of  continents,  upon 

slopes  of  high  mountains ;  for  we  have,  even  a  few  degrees  &rdier 
iih^in  the  same  continent,  a  striking  example  of  the  fixity  of  these 
rg,  in  the  White  Mountains,  which  are  sufficiently  distant  from  the 
rflhore,  and  not  surrounded  by  any  large  sheet  of  fresh  water,  so 
M  the  sones  of  vegetation  are  very  well  marked  on  their  slopes, 
I  can  be  traced  in  gradual  succession  beyond  the  range  of  the 
iHntains  proper  to  the  level,  where  .the  vegetation  has  the  char> 
er  which  distinguishes  it,  in  this  latitude,  near  the  level  of  the  sea. 
[n  the  vicinity  of  the  White  Mountains,  the  changes  of  vegetation 
k  rftther  conspicuous,  owing  to  their  gradual  elevation  above  the 
TOUBding  flat  country,  and  also  to  the  more  sudden  rise  of  several 
tiieir  peaks.  We  no  sooner  begm  to  ascend  the  head  waters  of 
»  Connecticut  valley  towards  littleton,  than  the  forest  vegetation 
pus  to  assume  a  different  character  fVom  what  it  has  lower  down  in 
^  main  valley  nearer  the  sea.  Juglans  cinerea  and  Carya  porcina 
appear  in  that  village.  The  oaks  also  are  fewer  and  smaller. 
8  mountain  maple,  which  is  not  found  below,  here  makes  its 
>earance.  The  following  trees  may  be  seen  between  Windsor  and 
det(m :  —  Abies  Canadensis,  Pinus  strobus.  Thuya  occidentalis, 
riz  Americana,  Platanus  occidentalis,  Fagus  ferruginea,  Compto- 
r  atplenifolia,  Betula  populifolia,  B.  lenta,  B.  excolsa,  B.  papy- 
lea,  Querous  alba,  Q.  rubra,  Q.  bicolor,  Ulmus  Americana,  Car- 
ins  Americana,  Ostrya  Virgimca,  Fraxinus  alba,  Populus  tremii> 
ks,  l^a  Americana,  Acer  saccharinum,  A.  montanum,  A.  Penn- 
Tinicimi.  The  chestnut  has  already  disappeared  at  Windsor, 
ere  the  height  above  the  level  of  the  sea  is  three  hundred  feet. 
Wrom  littleton,  eight  hundred  and  thirty  feet  above  the  sea,  to 
byan's,  which  is  fifteen  hundred  feet,*  we  notice  Abies  alba, 

babamifera,  A.  Canadensis,  Pinus  strobus,  Larix  Americana, 
ia  Americana,  Fraxinus  alba,  Acer  saccharinum,  A.  monta- 
01,  A.  Pennsylvanicum,  Ulmus  Americana,  Sorbus  Americana, 
tola  excelsa,  B.  papyracea,  B.  populifolia,  Alnus  incana,  Comp- 

Tkift  9nd  Um  foUoning  meMurM  wer«  aaceitained  btrcHMlKicftUy  bj  Fnimam 
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tonia  asplenifolia,  &c.  The  Cupuliferse  have  disappeared;  Pima 
rigida,  also,  is  no  longer  observed,  and  thus  vegetation  continues 
firom  Fabyan's  to  a  level  of  two  thousand  and  eighty  feet,  where 
the  pme  vegetation  forms  the  larger  proportion  of  the  features  of  die 
forest. 

This  height  of  two  thousand  and  eighty  feet  is  a  very  natural 
level  in  the  chain  of  the  White  Mountains,  and  especially  on  the 
slope  of  Mount  Washington.  It  indicates  the  horizon  where  tiie 
slope  begins  to  be  much  steeper,  and  where  the  variety  of  trees 
combined  in  the  forests  is  greatly  reduced ;  for  above  this  level  to 
the  height  of  four  thousand  three  hundred  and  fifty  feet  we  may  say 
that  the  vegetation  consists  entirely  of  Abies  alba  and  balsamea  and 
Betula  excelsa  and  papyracca,  which  grow  gradually  more  and  more 
stunted,  till  at  the  height  of  four  thousand  three  hundred  and  fifty 
feet,  those  species  even,  which  form  tall,  splendid  trees  one  or  two 
thousand  feet  lower,  appear  here  as  mere  shrubs,  low  bushes,  with 
crooked  branches  so  interwoven  as  almost  entirely  to  hedge  up  the 
way,  excepting  in  places  where  a  bridle-path  has  been  cut  through. 

Above  this  level  the  mountsun  is  naked,  and  many  fine  plants  make 
their  appearance  which  remind  us  of  the  Flora  of  Greenland,  and 
many  of  which  grow  on  the  northern  shores  of  Lake  Superior,  such 
as  Arenaria  Grocnlandica,  Vaccinium  csespitosum,  uliginosum,  &c. 

The  summit  of  the  mount^n,  at  the  height  of  ax  thousand  two 
hundred  and  eighty  feet,  produces  several  plants  which  have  no 
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belong  ori^bally  to  both  hemispheres,*  bat  were  mtroduced  into 
America  smce  tiie  settlement  of  Europeans  in  this  part  of  the  world, 
many  of  which,  though  foreigners,  have  spread  so  extensively,  as 
to  be  generally  considered  as  natives  of  this  country.  But  if  we 
cajrefully  examine  their  distribution,  we  soon  perceive  that  they  follow 
everywhere  the  tracks  of  civiUzation,  and  occur  nowhere  except  in 
those  districts  and  in  those  soils  where  the  hands  of  white  men  have 
been  at  work.  In  such  localities,  however,  they  have  almost  com- 
pletely replaced  the  native  weeds,  which  have  disappeared  before 
them  as  completely  as  the  Indian  tribes  have  disappeared  before  the 
pressing  invasion  of  the  more  civilized  nations.  These  plants  are 
chiefly  such  as  occur  in  Europe  by  the  road-sides,  or  near  the  habita- 
tion of  man,  and  which  to  a  certain  degree  may  be  considered  as  sat- 
ellites of  the  white  race.  Their  occurrence  is  particularly  striking 
along  the  new  lines  of  railroads,  where  they  settle  almost  as  soon  as 
the  tracks  are  marked  out,  and  increase  in  a  few  years  so  rapidly 
within  the  enclosure  of  the  roads,  as  to  suppress  the  primitive  vegeta- 
tion almost  completely,  with  the  exception  of  a  few  hardy  natives 
which  resist  the  new  invaders.  Several  of  these  plants  occur  natur- 
ally, in  America,  in  more  northern  latitudes.  Nevertheless,  I  have 
no  doubt  that  in  most  cases  they  were  introduced  into  the  more 
temperate  and  cultivated  latitudes  from  Europe,  rather  than  firom 
their  northern  residence  in  America. 

The  following  list  of  these  plants  was  chiefly  made  from  an 
examination  of  the  railroad  tracks  between  Boston  and  Salem,  in 
company  with  that  liberal  cultivator  of  botany,  Hon.  John  A.  Lowell, 
and  also  firom  materials  collected  during  an  excursion  made  with 

*  I  do  not  wish  by  this  remark  to  be  understood  as  intending  to  deny  the  identity  of  any 
Bathre  plant  in  the  temperate  zone  of  Europe  and  America.  I  know  that  many  species 
wkidi  occur  rery  far  north,  and  are  there  truly  identical  in  both  continents,  are  also 
found  among  the  plants  of  the  temperate  zone  on  the  two  sides  of  the  Atlantic ;  but 
there  stiU  remains  a  large  number,  the  identity  of  which  ought  to  be  ascertained  by 
direct  comparison  of  authentic  specimens  from  the  two  continents,  before  it  can  be 
finally  admitted  that  there  is  no  specific  difference  between  them.  As  such,  I  may 
mention  Hepatica  triloba,  Geranium  Robertianum,  Oxalis  Acetosella,  Spiraea  Aruncus, 
Cfroea  Intetiana,  Calysteg^a  sepium,  Agrimonia  Eupatoria,  Majanthemum  bifolium, 
and  many  aquatic  plants.  The  identity  of  these  with  European  species  seems  to 
me  the  more  questionable,  as  the  freshwater  animals,  the  fishes,  moUusks  and  insects 
diffior  spedficaUy  throughout 
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the  same  gentleman  to  Niagara  Falls  and  the  WUte  MountaiiiB. 
The  European  weeds  which  are  limited  to  cultivated  ground,  as 
Lychnis  Githago,  Gentaurea  cyaneus,  are  entirely  omitted  in  this 
list,  as  well  as  plants  escaped  from  gardens,  which  are  found  only 
occasionally,  m  an  apparently  wild  concUtion,  in  the  United  States, 
as  Abutilon  Avicennae,  Althaea  officinalis,  &c. 


RanunculacecB, 
Banuncolus  acris. 

^  bulbosos. 

**         sceleratus. 

Berberidecs, 
fierberis  vulgaris. 

PapctveracecB, 
Chelidonium  majus. 

Fumariacect, 
Fumaria  officinalis. 

Cruci/ercB, 
Nastardam  officinale. 
Lepidium  ruderale.    Often  side  by 

side  with  Lepid.  virginianum. 
Barbarea  vulgaris. 
^STmbriom  officinale. 


Cerastium  vnlgatuiiL 
Spergula  arvensis. 
Scleranthus  annuus.] 

Portulacacea. 
Fortulaca  oleracea. 

Malvacem. 
Malva  rotundifolia. 

GeraniecB. 
Erodiom  cicutarium. 

Legumituwx* 
Trifoliom  pratense. 

^         arvense. 

"         repens. 

**         procombens. 
Medlcago  lupulina. 
Vicia  sativa. 


VEGETATION  OF  THE  NORTHERN  SHORES. 


ValerianetB. 
PedSa  olitoria. 

Composite. 
roanlago  Farfara. 
[nola  Helenium. 
Achillea  millefolium. 
Xanthimn  strunarium. 
Leacanthemom  Yulgare. 
ranacetmn  Tolgare. 
Lappa  major. 
Cichoriom  Intybus. 
Leontodon  autumnale. 
Marata  cotula. 
Ajithemis  arvenns. 
Farazacum  Dens  Leonis. 
Senecio  vulgaris. 
SonchuB  oleraceus. 
•*       arvensis. 

PlantagineoR. 
Plantago  major. 
"        lanceolata. 

Primulacea* 
nagaUis  arvensis. 

ScrophularinecB. 
Aria  vulgaris, 
iiascum  Thapsus. 
onica  officinalis. 

serpyliifolia. 

arvensis. 

agrestis. 

Labiata. 
us  Europseus. 
Cataria. 
us  cardiaca. 
a  vulgaris, 
im  vulgare. 
lium  vulgare. 
amplezicaule. 
Tetrahit 
T^adanum 


Mamibium  vulgare. 
Ballota  nigra. 

Borraginect, 
Echium  vulgare. 
Ljcopsis  arvensis. 
Symphytum  officinale. 
Lithospermum  officinale. 

"  arvense. 

Echinoepermum  Lappula. 
Cynoglossum  officinale. 

Convolvxdacea, 
Convolvulus  arvensis. 

Solanea. 
Solanum  Dulcamara. 

"         nigrum. 
Datura  Stramonium. 
Hyoscyamus  niger. 

Oleacea. 
Ligustrum  vulgare. 

Chenopodtacett. 
Cbenopodium  album. 
Agathophytum  Bonua-Henricos. 

Polygonece. 
Polygonum  Hydropiper. 
"  aviculare. 

•*  Convolvulus. 

**  Persicaria. 

Rumex  Acetosella. 
"  obtusifolius. 
"      crispus. 

UrticaeeeB. 
Urtica  urens. 
"      dioica. 

EuphorbiacecB. 
Euphorbia  helioscopia. 
"         platyphylla. 
«         Peplu*. 
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Euphorbia  Esula. 

Salicinece. 
Salix  purpurea. 
"    Yiminalis. 
"    alba. 
"    fragilis. 

LUiacecB, 
Allium  yineale. 

Graminece, 
Alopecurus  pratensb. 
Phleum  pratense. 
Agrostis  canina. 
"        vulgaris. 


Cynodon  Dactylon. 
Dactylis  glomerata. 
Foa  pratenos. 
"  annua. 
Festuca  durinscula. 

"       elatior. 

"  pratensis. 
Bromus  secalinus. 
Triticum  repens. 

"        caninum. 
Lolium  perenne. 
Arrhenathcrum  elatius. 
Holcus  lanatus. 
Anthoxantbum  odoratum. 
Fanicum  Crus-galli. 
Setaria  yiridis. 


It  IS  still  a  question  whether  all  these  plants  originate  from  Europe,  as  many 
of  them  occur  there  in  the  same  circumstances  as  in  this  continent,  under  the 
immediate  influence  of  agricultural  improvements,  and  might  have  followed  ^ 
Caucasian  race  of  men  from  farther  east,  in  his  migrations  over  the  temperate 
zone  of  Europe.  Various  other  remarks  respecting  the  vegetation  of  this  con- 
tinent may  be  found  above,  in  the  course  of  the  Narrative,  pp.  10,  18, 19,  89. 
Many  interesting  remarks  upon  the  foreign  vegetation  of  thb  continent  mMj 
also  be  gathered  in  Kalm*s  Travels  in  North  America.  Quite  a  nomber  of 
European  insects  have  also  been  introduced  into  this  country  with  thoie  {^anti^ 
among  which  I  may  mentioh  some  showy  butterflies,  as  Vanessa  atalanta,  Gar- 
dui  and  AntiopaT  which  aru  wrv  urruTH'^rL-^lv  f■ij]t-i^^•^';i]  I'v  --nn.!'  i'ul)Li:i.'l'«:i'Ei 


III. 

CLASSIFICATION    OF    ANIMALS    FROM   EMBRYONIC 
AND  PALEOZOIC  DATA. 


For  several  years  I  have  been  in  the  habit  of  iUustrating,  in  mj 
pablic  lectures  and  elsewhere,  principles  which  have  not  yet  been 
introduced  in  our  science,  and  to  which  I  feel  it  my  duty  to  call 
attention  in  a  more  formal  manner  on  this  occasion,  as  during  our 
excursion  we  had  several  opportunities  to  discuss  them  at  length. 
These  remarks  will  form  an  appropriate  introduction  to  the  lists  of 
the  animals  found  about  Lake  Superior,  which  are  given  below. 

The  principle  which  has  regulated  our  classifications  for  the  last 
half  century,  is  that  which  Cuvier  worked  out  by  his  anatomical 
investigations ;  I  mean  the  arrangement  of  the  whole  animal  kingdom 
according  to  the  natural  affinities  of  animals  as  ascertained  by  the 
investigation  of  their  internal  structure.  This  fruitful  principle, 
^plied  in  various  ways,  has  produced  a  series  of  classifications, 
agreeing  or  differing  more  or  less  in  their  outlines,  but  all  resting 
upon  the  idea,  that  a  certain  amount  of  anatomical  characters  may 
be  easily  ascertained,  expressing  the  main  relations  which  exist  natu- 
rally among  animals,  and  affording  a  natural  basis  for  classification. 
Structure,  therefore,  internal  as  well  as  external,  is,  according  to  the 
principles  of  Cuvier,  the  foundation  of  all  natural  classifications ;  and 
undoubtedly  his  researches  and  those  of  his  followers  have  done  more, 
m  the  way  of  improving  our  natural  methods,  than  all  the  efforts  of 
former  naturalists  put  together ;  and  this  principle  will  doubtless 
regulate,  in  the  m^dn,  our  farther  efforts. 

Nevertheless,  so  much  is  left  in  this  method  to  the  arbitrary  deci- 
sion of  the  observer,  that  it  would  be  in  the  highest  degree  desirable 
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to  have  some  principle  by  which  to  regulate  the  internal  details  of 
the  edifice. 

We  may  indeed  form  natural  divisions  simply  firom  stmctoral  evi- 
dence, bring  together  all  fishes  as  they  agree  in  the  most  important 
details  of  their  structure,  and  combine  all  reptiles  into  one  class,  not- 
withstanding the  extreme  differences  in  their  external  form.  We  may 
also  recognize  the  true  affinity  of  whales,  and  bring  them  together 
with  other  Mammalia,  notwithstanding  their  aquatic  habits  and  their 
fish-like  form;  we  may  even  subdivide  those  classes  into  inferior 
groups  upon  structural  evidence,  and  thus  introduce  orders,  like  the 
Quadrumana,  Caniivora,  Rodentia,  Ruminantia,  &c.,  &c.,  among 
Mammalia.  But  we  are  at  once  at  a  loss  how  to  determine  the  relative 
value  of  those  groups,  and  to  find  a  scale  for  the  natural  arrange- 
ment of  further  subdivisions.  After  having,  for  example,  circum- 
scribed the  Carnivorous  Mammalia  into  one  natural  &mily,  how  are 
we  to  group  the  minor  divisions  like  that  of  the  swimming  Camivora, 
the  Plantigrada  and  the  Digitigrada ;  or,  after  circumscribing  tbe 
reptiles  into  natural  groups  like  those  of  Chelonians,  Saariaoa, 
Ophidians  and  Batrachians,  how  shall  we,  for  instance,  arrange  the 
various  types  of  Batrachians  ?  To  those  who  have  been  fiuniEar 
with  our  proceedings  in  all  these  attempts,  it  must  be  evident  fliat 
the  grouping  of  our  subdivisions  has  been  almost  arbitrary  and  en- 
tirely left  to  our  decision  without  a  regular  guide.  We  have,  it  is 
true,  subdivided  the  Batrachians  into  the  more  fish-like  forms  which 
ilnnv  j:ill^  aud  tnUs,  or  at  lea:-^t  tTKJr  Uuhi  uml  into  apother 
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Maining  of  the  ^Is  indicates  a  lower  position  than  tiieir  disap- 
pearance. * 

Of  coarse,  in  the  outset,  we  do  not  find  sufficient  data  to  trace  this ' 
anangement  throoghont  the  animal  kingdom,  and  to  make  the  ^ptm- 
eiple  which  I  have  just  mentioned  the  ruling  law  of  nice  classical 
arrangement.  But  until  such  sufficient  knowledge  is  acquired,  let  me 
show  that  my  principle  does  in  fact  apply  to  all  classes  of  the  animal 
kingdom,  and  will  at  once  contribute  to  improve  all  their  subdiviaons. 
Among  Mammalia,  for  example,  we  shall  continue  to  ^ve  the  aquatic 
eitfmvorous  animals  a  lower  position  among  Camivora,  but  no  longer 
«xi^>ly  because  they  are  aquatic,  but  because  they  are  webfooted,  as 
tiie  webfoot  is  the  Earlier  form  of  the  limbs  in  all  Mammalia  whose 
embryonic  development  has  been  traced.  We  shall  be  led,  for  similar 
reasons,  to  deny  the  bats  the  high  position  which  has  been  assigned 
to  tiiem,  and  to  combine  them  closer  with  the  Insectivora.  We  shall 
separate  the  manatees  from  their  present  relations  and  combine  them 
with  ti^irs,  elephants,  &c.,  as  they  are  rather  webfooted  Fachy- 
deorms,  than  true  Cetaceans.f 

*  These  TiewB  were  fully  illustrated  in  a  series  of  twelre  lectures  upon  Compttr(Uiv9 
Bmbryoloffyf  delivered  before  the  Lowell  Institute  during  the  last  winter,  and  reported 
for  the  DaOy  ETening  Traveller,  and  afterwards  published  as  a  separate  pamphlet. 

t  These  aphorisms  will  be  justified  by  a  more  elaborate  illustration  of  the  peculiar 
dianges  which  the  limbs  of  Mammalia  undergo  during  their  embryonic  growth,  as  far 
M I  have  been  able  to  trace  them,  in  various  animals.  It  may  suffice,  for  the  present, 
fn  me  to  say  here,  that  in  all  young  embryos  of  Mammalia  which  I  have  recently  had 
an  opportunity  to  examine,  I  have  found  the  extremities  arising  as  oblong  tubercles, 
fattened  at  thrir  extremities,  spreading  more  and  more  into  the  form  of  hemispherical 
paddles,  in  which  the  changes  in  the  cellular  growth  g^dually  introduce  differences 
upon  the  points  where  the  fingers  are  to  be  developed.  But  for  a  longer  time  they  re- 
main combined  in  a  common  outline,  and  the  microscopic  structure  of  the  tissues  alone 
indicates  tiie  points  of  growth ;  and  even  after  the  fingers  have  been  toMy  sketched  out, 
thej  remain  for  a  certain  time  united  by  a  common  web,  which  is  successively  reduced 
aa  the  fingers  grow  longer  and  thicker. 

It  is  very  remarkable  how  uniform,  and  indeed  how  identical  in  form  and  structure  the 
■Bterior  and  posterior  extremitieti  are  in  the  beginning,  whatever  may  be  the  difference 
at  a  later  period  of  growth.  Thus,  for  instance,  there  is  not  the  slightest  difference  be- 
tUMB  the  anterior  and  posterior  extremities  of  the  bat,  in  the  early  stages  of  develop- 
Sient.  The  wing  is  then  a  very  short  limb,  terminated  by  a  flat,  webbed  paddle,  of  a 
semicircular  form,  identical  in  development,  size  and  form  with  the  hinder  extremity , 
uid  diffiering  in  no  respect  from  the  appearance  of  the  hand  and  foot  in  young  human 
iBDfaryoa,  or  in  embryos  of  cats,  dogs,  squirrels,  hares,  rabbits  and  pigs,  and  bearing 
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Among  birds  we  shall  also  avaQ  ourselves  of  the  discovery  I  made 
last  year,  that  embryos  of  birds  have  web-feet  and  web-wings,  and  no 
longer  consider  Palmipedes  as  forming  a  natural  group  by  tiiemselves, 
but  allow  the  possibility  of  having  several  natural  groups  of  birds, 
beginning  each  with  web-footed  forms.  Every  one  who  is  conversant 
with  the  natural  hbtory  of  birds  must  have  been  struck  with  the  great 
diversity  of  features  in  birds  united  in  our  systems  under  the  head 
of  Palmipedes.  Taking  all  birds  together,  we  hardly  notice  among 
them  greater  differences  than  those  which  exist  between  the  varioiis 
&milies  of  Palmipedes,  which  are,  confessedly,  brought  together  upon 
no  other  character  than  the  webbed  form  of  their  feet ;  though  among 
ihem  we  have  birds  of  prey,  such  as  the  gulft,  and  others,  whidi 
seem  to  stand  by  themselves  unconnected  and  without  any  analogy 
with  any  other  family,  such  as  the  swans,  geese,  and  ducks ;  and 
again,  the  pelicans  and  the  genera  allied  to  them,  and  also  the  divers. 
It  can  hardly  be  understood  why  birds  so  widely  different  should  be 
brought  together ;  and  indeed,  their  reunion  would  long  ago  have 
been  given  up,  had  it  not  been  for  the  diflSculty  of  finding  characters 
to  separate  thom,  and  for  the  strong  impression,  that  the  similarity 
of  the  structure  of  their  feet  should  overrule  the  other  characters. 

But  now,  since  it  is  known  that  birds  of  the  most  heterogeneous 
character  in  the  structure  of  their  legs,  in  their  adult  form,  have, 
when  very  young,  identical  legs,  whether  they  belong  to  the  type 
of  hawks,  or  to  that  of  crows,  or  to  that  of  sparrows,  or  to  that  of  swat 
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repeat,  in  the  same  class,  the  characteristic  changes  which  are  pecu- 
liar to  the  whole  family,  to  require  any  further  argument  to  show  that 
Palmipedes  are  not,  necessarily,  a  natural  division  ;  and  though  we 
may  fail  for  the  present  in  rearranging  the  families  of  this  class  into 
natural  orders,  I  trust  after  these  remarks,  more  importance  will  yet 
be  attached,  and  more  attention  paid  in  future,  to  the  fact  that  Pal- 
oupedes,  as  they  are  now  characterized,  have  very  different  types  of 
wings  and  bills.  I  have,  for  my  own  part,  been  strongly  impressed 
witii  the  resemblance  which  exbts  between  gulls  and  frigate  birds, 
and  the  birds  of  prey,  of  the  hawk  and  vulture  families,  in  which  the 
toes  are  by  no  means  so  completely  distinct  as  they  are  among  other 
birds.  And,  far  from  considering  birds  of  preTy  as  the  highest  family 
among  birds,  I  would  only  consider  them  as  highest  in  the  series 
which  includes  simultaneously  Procellaridae  and  Laridae.  Whether 
the  fanuly  of  pelicans  belongs  to  this  group  or  not,  I  am  not  prepared 
to  say  ;  but,  at  all  events,  the  fact  of  their  preserving  their  four  toes 
in  one  continuous  web  shows  them  to  rank  lowest  among  birds. 

Again,  among  reptiles  there  will  no  longer  be  a  foundation  for 
any  arrangement  resting  merely  upon  impressions ;  thus  the  terres- 
trial turtles  will  stand  higher  than  the  freshwater,  and  these  again 
higher  than  the  marine ;  and  among  Batrachians,  which  are  best 
known  in  their  embryology,  we  can  already  arrange  all  the  genera 
in  natural  series,  taking  the  metamorphosis*' of  the  higher  as  a 
flcale,  and  placing  all  full-grown  forms  in  successive  order,  accord- 
ing to  their  greater  or  less  resemblance  to  these  transient  states. 
Even  the  relative  position  of  toads  and  frogs  may  be  settled  with 
as  much  internal  evidence  as  any  other  question  of  rank  in  wider 
fimits,  merely  upon  the  difference  of  their  feet. 

In  my  researches  upon  fossil  fishes  I  have  on  several  occa- 
abns  alluded  to  the  resemblance  which  we  notice  between  the 
early  stages  of  growth  in  fishes,  and  the  lower  forms  of  their  families 
in  the  full-grown  state,  and  also  to  a  similar  resemblance  between  the 
embryonic  forms  and  the  earliest  representatives  of  that  class  in  the 
oldest  geological  epochs ;  an  analogy  which  is  so  close,  that  it  involves 
another  most  important  principle,  viz.,  that  the  order  of  succession  in 
time,  of  the  geological  types,  agrees  with  the  gradual  changes  which 
the  animals  of  our  day  undergo  during  their  metamorphosis,  thus 
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giving  OS  another  goido  to  the  manifold  relations  which  exist  amoQg 
animals,  allowing  us  to  avail  ourselves,  for  the  purpose  of  classification, 
of  the  facts  derived  firom  the  development  of  the  whole  ammal  k]]ig> 
dom  in  geological  epochs,  as  well  as  the  development  of  individoal 
species  in  our  epoch.  But  to  this  most  fruitful  principle  I  shall  have 
hereafter  an  opportunity  of  again  calling  attention. 

At  present  there  is  some  doubt  among  zodlo^ts,  as  to  the  : 
ive  position  of  the  classes  of  worms,  insects  and  Orostacea, 
placing  the  Crustacea,  and  others  the  insects  uppermost.  Embryonic 
data  may  afford  the  means  of  settling  this  question ;  we  need  obSj 
remember  the  extensive  external  changes  which  insects  undergo  from 
their  .earliest  age,  and  the  many  stages  of  structure  through  wluob 
they  pass,  whilst  Crustacea  are  less  polymorphous  during  the  different 
periods  of  their  life,  and  never  obtdn  an  aerial  respiraticm,  bat 
breathe  through  life  with  gills,  which  many  larvae  of  insects  cast  befiM 
they  have  accomplished  their  metamorphoses,  to  be  satisfied  that  the 
aflSnity  between  Crustacea  and  worms  is  greater  than  between  ^ 
and  insects,  especially  if  we  consider  the  extraordinary  forms  of  i 
parasitic  types  of  the  former.  As  soon  as  the  higher  rank  of  inseeto 
among  Articulata  is  acknowledged,  many  important  relations,  lAadk 
remain  otherwise  concealed,  are  at  once  brought  out.  Hie  whole 
type  of  insects  in  its  perfect  condition,  contains  only  aerial 
while  the  Crustacea  and  worms  are  chiefly  aquatic.  And  if  we  i 
pare  these  three  classes  in  a  general  way,  we  cannot  deny  the  eo^ 
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agreement  of  our  conclusions,  whether  derived  from  anatomical  evi- 
dence, from  embryology  or  from  palaeontology.  Nothing,  indeed, 
em  be  more  gratifying  than  to  trace  the  close  agreement  of  the 
general  results  derived  from  the  study  of  the  structure  of  animals, 
frith  the  results  derived  from  the  investigation  of  their  embryonic 
dianges,  or  from  their  succession  in  geolo^cal  times.  Let  anatomy 
be  the  foundation  of  a  classification,  and  in  the  miun,  the  frame  tiius 
devised  will  agree  with  the  arrangement  introduced  from  embryo- 
fepcal  data.  And,  again,  this  series  will  express  the  chief  features 
of  ihe  order  of  succession  in  which  animals  were  gradually  intro- 
duced upon  our  globe.  Some  examples  will  show  more  fully  that 
Ada  is  really  the  case.  Restmg  more  upon  the  characters  derived 
frem  die  nervous  system,  which  in  the  crabs  is  concentrated  into  a 
ftw  masses,  zoologists  have  generally  considered  these  animals  as 
U^er  ilian  the  lobsters,  in  which  the  nervous  ganglia  remain  more* 
iadated.  Now  as  &r  as  we  know,  the  embryos  of  brachyuran  Crus- 
teoea,  iliat  is,  of  crabs,  are  all  macrural  in  their  shape,  that  is  to 
aaj,  they  resemble  at  an  early  age  the  lobsters  more  than  their  own 
parents ;  and  again,  lobster-like  Crustacea  prevailed  in  the  middle 
agea  of  geological  t'm^es  during  the  triassic  and  oolitic  periods,  that 
ia,  ages  before  crabs  were  created,  as  we  find  no  fossils  of  that  family 
before  the  tertiary  period. 

Of  the  class  of  insects  I  have  for  the  present  little  to  say,  the  di- 
▼nrnty  of  their  metamorphoses  having  not  yet  allowed  an  insight  into 
fhmr  bearing.  I  will  only  mention  that  the  predaceous  character  of 
liie  larvie  of  most  of  the  sucking  insects,  which  are  provided  with 
powerful  jaws  in  their  early  stages  of  growth,  seems  to  indicate  that 
tiie  chewing  insects  rank  lower  than  the  sucking  tribes.  Investiga- 
tions  which  I  am  tracing  at  present,  will,  I  hope,  throw  some  light 
apon  this  most  important  question.* 

*  ffinoe  tiie  abore  remarks  were  written,  I  haye  deToted  most  of  my  time  to  the  in 
fi8ttigation  of  tiiese  metamorphoses  in  insects ;  and  to  my  great  satisfaction  (but,  I 
MSj  Mj,  at  I  anticipated,)  I  find  that  the  metamorphoses  of  the  higher  insects  throw 
•■di  light  upon  the  real  relations  of  the  different  orders  of  that  class,  as  to  settle  final- 
ly atkt  <iiiestion  of  their  g^dation.  It  has  now  become  with  me  a  matter  of  fact,  that 
Coltoptera,  Oithoptera,  Neuroptera  and  Hymenoptera,  rank  below  Hemiptera,  Diptera 
tad  Lepidoptenu  A  carefnl  inTestigation  of  the  changes  of  Lepidoptera  has  shown  to 
wm  that,  prior  to  ■twming  its  pupa  form,  the  young  butterfly  assumes,  under  the  list 
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In  the  department  of  MoOusca,  if  the  above  principles  are  correct, 
embnrologT  is  likelv  to  introdace  modifications  in  oar  systematic 
methods,  irhich  wiD  entirely  orerthrow  the  views  entertained  at  pres- 
ent respecting  their  systematical  arrangement ;  not  that  we  should 
ever  be  led  to  consider  Acephala  as  higher  than  the  Gasteropoda,  or 
these  as  higher  than  the  Cephalopoda ;  but  witliin  these  classes,  taken 
bj  themselves,  I  look  for  considerable  changes,  which,  when  onoe 
introduced,  might  explain  whj  there  is  apparently  so  little  agree- 
ment between  the  geological  succesaon  of  their  types  and  thdr 
systematic  arrangement,  especially  among  Gasteropoda.  Now  it  0 
precisely  among  these,  that  I  anticipate  the  greatest  changes.  It  is 
indeed  a  remarkable  fact,  that  so  many,  if  not  all  naked  branchiferous 
Gasteropoda  should  Se  provided  with  a  shell  in  their  early  age,  and 
lose  this  protecting  envelop  as  they  grow  older,  which  would  lead 
to  the  conclusion,  that  among  these  animals  the  fact  of  having  a 
shell  indicates  a  rather  lower  condition.  The  comparison  of  Octo- 
pus, Loligo,  Sepia  and  Nautilus  would  lead  to  similar  conclusimiB. 
Indeed  it  is  scarcely  any  longer  doubted,  that  Nautilus  has  many 
points  of  resemblance  in  common  with  the  Gasteropoda,  and  from  its 
numerous  tentacles  (multiplication  being  always.an  indication  of  a 
lower  degree,)  must  be  considered  the  lowest  type  among  CefduJo* 
poda  ;  next  we  should  place  the  Dibranchiate  Cephalopoda,  among 
which  the  Argonauta,  with  its  external  shell,  ranks  the  lowest ;  next 
the  naked  Octopodidae,  while  the  Sepiada^  with  their  ten  tentacles  and 
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ing  to  iheir  stracture  and  development,  is  it  not  remarkable,  does  it 
not  indicate  the  mmtenance  of  the  same  plan  throughout  the  crea- 
tion, when  we  find  chambered  shells,  so  abundant  throughout  the 
ancient  geological  formations,  and  belemnites.  the  analogues  of  the 
cattle-fish,  beginning  late  in  the  secondary  epoch  in  the  lias  ;  whilst 
fossil  argonauts  do  not  occur  before  the  tertiary  times  ?  So  that 
we  might  almost  conclude,  that  in  this  class  the  order  of  succession 
of  their  fossil  types  is  a  safer  guide  for  our  classification,  than  ana- 
tomical investigation. 

In  the  class  of  Acephala  the  low  position  of  brachiopods  hd  the 
order  of  appearance  in  time,  as  well  as  in  our  estimation  of  their 
stmctural  standing,  is  another  striking  instance  of. the  correspondence 
between  the  order  of  geological  succession  and  the  gradation  in  struc- 
tare.  I  may  add  as  a  link  for  farther  inference,  that  I  have  seen 
embryonic  cyclas  attached  by  a  byssus  to  the  gills  of  the  mother. 

There  is  perhaps  no  department  in  which  we  may  expect  more 
important  results  for  methodical  arrangement  from  embryological 
reseifrches  than  that  of  the  Radiata.  Let  us  only  consider  the  met- 
amorphoos  of  the  Medusae,  their  first  polyp-like  condition,  their 
diTision  and  the  final  transformation  of  their  stem  into  several  distinct 
individuals,  exemplifying  in  a  higher  sphere  the  growth  of  compound 
Polypi,  where  the  successive  buds  remain  united  upon  a  common 
stock.  Let  us  remember  the  free  Comatula  growing  firom  the  egg 
upon  a  Crinoid-like  stem ;  let  us  then  remember,  that  there  are  ani- 
mals of  that  class,  which  preserve  throughout  life  this  articulated 
support,  and  remind  us  of  corals  even  in  the  highest  class  of  Radiata ; 
let  us  farther  know,  that  even  the  arrangement  of  plates  in  those 
Crinoids  agree  in  some  respects  with  the  first  formed  calcareous 
granules  in  free  moving  starfishes ;  let  us  finally  and  above  all  here 
remember,  that  those  Crinoids  with  stems  are  only  Echinoderms  of 
earlier  ages,  which  die  out  gradually,  to  be  replaced  by  new  and  free 
fiMrms,  and  there  will  not  be  the  slightest  doubt  left  in  our  minds,  that 
bendes  the  structure,  there  is  no  safer  guide  to  the  understanding  of 
the  plan  of  the  creation  of  the  animal  kingdom,  as  it  has  been  in 
former  ages  and  as  it  is  in  oiu*  days,  than  embryological  and  palaeon- 
tdo^cal  researches. 

The  internal  arrangement  of  these  classes  as  I  now  conceive  it,  would 


require  that  we  mtroduce  Bryojgoa  among  Acephala  and 

lowesfc  in  that  clasa^  next  the  compound  and  simple  Aiicidi^ 
the  BraeMo]>Oila  and  true  Acephala,  Among  GaaterDpo 
iatroduco  ForamiDifera  aa  their  lowest  type,  exemplifying, 
nent  condition,  the  embryonic  division  of  their  germ,  nexi 
poda  would  follow,  aJso  as  au  crohryonic  form  of  Gmtn 
which  the  lateral  fin-like  ap[>endages  and  the  symmetrical  s 
09  of  the  deciduous  shell  of  nated  Gasteropoda  with  thei 
wheels,  and  next  the  Heterobranchia,  the  common  branehi 
t«ropoda,  and  oppermoat  the  Fulmonata,  in  some  of  which 
is  not  oven  aquatic^  nor  provided  with  fringed  appendage 
the  Cephak»fK>da,  I  have  recently  had  sufficient  evidence 
bryomc  inveBtigationa  that  the  Octoceni  stand  below  Deci 
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materials  which  form  the  basis  of  the  present  catalogue,  were 
gether  derived  from  explorations  made  daring  the  expedition 
)roduced  this  volume.  They  embrace  the  results  of  my  col- 
during  three  journeys  made  to  Lake  Superior,  and  were 
d  at  various  points  around  the  entire  circumference  of  that 
■  water,  and  during  various  months  from  June  to  October, 
iistribution  of  species  does  not  appear  to  differ  materially  on 
sides  of  the  lake ;  nevertheless  many  species  occurred  on 
ih  shore,  which  were  not  found  on  Point  Kewenaw,  while 
ater  beetles  were  taken  at  the  last  mentioned  place,  which 
•t  seen  during  the  present  voyage.  Still  in  each  case  the 
t  particular  localities  was  so  short,  that  necessarily  many 
'  the  most  common  species  would  be  overlooked.  We  may 
•e  conclude,  that  although  the  evidence  is  not  yet  sufficient  to 
IS  precisely  to  distinguish  between  the  products  of  the  differ* 
tions  of  the  Lake  Superior  region,  we  still  have  abundant 
I  to  give  a  tolerably  complete  conspectus  of  the  character  of 
re  coleopterous  fauna. 

9?hole  country  being  still  almost  in  a  primitive  condition,  the 
ns  are  equally  distributed  throughout  a  large  space:  the 
rill  not  therefore  be  found  very  productive  to  the  collector, 
nearly  all  the  species  were  found  adjacent  to  small  streams  ; 
ihey  were  driven  on  shore,  particularly  on  sand  beaches,  by 
ds  and  waves  after  being  drowned  in  the  lake.  So  prodao* 
I  the  last  method  of  collecting,  that  on  one  occasion  more 
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than  three  hundred  specimens  of  Coleopien,  and  many  insects  of 
other  orders  were  procured  in  less  than  one  hour. 

There  are,  however,  a  few  points  to  which  the  attenti<m  of  tlie 
future  explorer  may  be  directed,  as  bemg  most  likely  to  reward  him 
for  his  arduous  journey ;  these  are  Eagle  Harbor  on  Point  Kewe- 
naw,  the  Hon.  Hudson  Bay  Co.'s  fort  at  the  mouth  of  Pic  Biver^  and 
the  islands  adjacent  to  the  moutii  of  Black  Bay. 

For  tlie  sake  of  making  the  catalogue  as  concise  as  poarible,  I 
have  used  such  abbreviations  as  m\\  render  necessary  a  list  of  Uie 
works  cited.  Where  no  authority  is  appended  to  a  name,  it  is  to  be 
understood  that  the  name  is  used  for  the  first  time  in  this  book. 
Rarely  two  references  are  placed  after  a  name ;  in  this  case  the  latter 
citation  is  the  more  recent,  and  will  be  found  to  j^ve  all  neceaswy 
information  reacting  synonyms,  which  are  accordin^y  omitted 
B6re. 
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CATALOGUE  OF  INSECTS. 

CiciNDBLA  Lin.  Casnonia  Latr. 
purpurea  (Hiv.  Ent.  2, 83,  pi.  14.  pennsylvanica  DeJ.  1, 172. 

marginalis  Fabr.  EL  1,  240.  Lebia  Latr. 
kmgilabris  Say.  Exp.  2,  2G8.  divisa. 

aUrilahris  Kirhy.  N.  Z.  12.  concinna  \  Lee.  An.  Lye.  4,  198. 

repanda  Dej.  1,  74.  tricolor  Say.  Am.  IV.  2,  11. 

hirticoUis  Say.  J.  Ac.  1,  20.  pleuritica  Lee.  198. 

birticoUis  Say.  Am.  Tr.  1,  411.  furcata  Lee.  198. 

albohirta  Dej.  2,  425.  fuscata  DeJ.  1,  270. 

12-guttata  Dej.  1,  73.  ^  moesta. 

Proteus  Kirhy.  N.  Z.  9.  ,  viridis  Say.  Am.  Tr.  2,  14. 

Tulgaris  Say.  Am.   Tr.  1,  409.  pumibi  Dej.  5,  388. 

Miquata  Dej.  1,  72.  Cymindis  Latr. 

'reflexa. 

1  L.  moef ta.— Nigro^ubsnea,  nitida,  thorace  capite  param  latiore,  transreno,  antioe 
lt>tandato,  impressione  transversa  anteriore  profunda;  anguste  marginato,  angulis 
poaticis  rectis  elevatis ;  elytris  tcnuissime  striatis,  slriis  punctatis,  interstitiis  planis- 
aimia,  7^  tripunctato :  an  tennis  nigris,  concoloribus.  Long.  .16  unc.  Found  at  Mich- 
ipicotin  on  Solidago.  Resembles  L.  Tiridis  (Say)  but  easily  distinguished,  apart  ftrom 
*  color,  by  the  narrower  and  longer  head,  and  distinctly  punctured  stri«  of  the  elytra. 

<  C.  rellexa. — Piceo-brunnea,  pilosa,  capite  thoraceque  grosse  confertim  punctatii. 
boe  latitndine  breviore,  postice  ang^stato,  angulis  poaticis  obtusis  non  rotundatia,  mar- 
gine  lato  Talde  reilexo,  elytris  apice  oblique  sinuato-truncatis,  striato-punctatis,  inter- 
•titiis  planis,  disperse  punctatis,  9»  punctia  3  mi^usculis ;  antennis,  palpis,  pedlboaque 
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Dromius  Bon. 
piceus  Dej.  5,  S5S. 

Cymindis  picea  Lee,  189. 
LiONTCHUS  Schmidt-GoibeL 
subsulcatos. 

Dromius  subs.  Dej.  2,  451. 
latens. 

Dromius  laiens^  Lee.  191. 
americanuB. 

Dromius  Amer.  Dej.  5,  861. 
PsYDBUS  Lee. 

piceus  Lee.  153. 
*  Haplochile  Lee. 
pygmsBa  Lee.  209. 

Morio  pygm.  Dej.  5,  512. 


Clitika  Bon. 

americana  Dej.  5,  503. 
Dyschirius  Bon. 

sphaericollis  Putseys  Clio.  17. 

^apicalis. 

*aeneolii8. 

globulosus  Putz.  Clio.  80. 

*panni8. 

^  loDgulus. 
Calathus. 

gregarius  Dej.  3,  76. 

PRI8TODACTYLA  Dej. 

ad  vena  Lee.  217. 


nifo-testaceis.  Long.  *4  unc.  In  sandy  places.  This  species  approaches  toj  near  to 
the  Bocky  Mountain  one,  which  I  have  considered  as  cribricollis  (I>ei.),  but  the  head 
and  thorax  are  still  more  coarsely  and  densely  punctured,  and  the  latter  more  narrowed 
behind ;  the  elytra  are  obliquely  truncate,  in  some  specimens  they  are  rufoos  at  base, 
but  have  no  distinct  humeral  spot,  the  interstices  are  flatter,  with  smaller  and  more 
numerous  punctures. 

'  By  an  error  of  spelling,  I  formerly  wrote  Aplochile. 

*  D.  apicalis.-^ubelongatus,  nigro-spneus  nitidus,  clypeo  bidentato,  fironte  angulatim 
leviter  impressa,  thorace  ovali,  latitudine  fere  longiore,  antice  vix  angustato,  elytrii 
thorace  parum  latioribus,  lateribus  vix  rotundatis,  stria  marginali  ad  homenun  abbreri- 
ata,  tenuiter  striatis,  striis  ante  medium  punctatis,  2^^  7™«  8^  que  ad  apicem  ezazmtit, 
interstitiis  plants  S^o  tripunctato,  antennarum  basi  palpisque  piceis,  vel  nifo-|»ioib. 
Long.  '12  unc.  The  anterior  tibia;  have  the  outer  spine  scarcely  longer  than  the  inner, 
and  but  slightly  curved,  on  the  outer  edge  is  a  distinct  tooth,  and  above  it  two  otlMT 
vcrv  obsolete  denticles. 
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•Plattkus  Ban.  BruUe\  1835. 
Affonum  Bon.  Kirby^  1837. 
Andumenva  Ban.  Er.  1837. 
deceu. 

Ferania  decentu  Say.  Am.  Tr.  2, 58. 

Anehom.  decens  Lee.  221. 

Aneham.  gayates  Dej.  3, 107. 
depreisiu.  ILec.  221. 

Anch.  dep.  Hd.  P.  Ac.   1,   299: 
maifpiiatas. 

Aneh.  marg.  Lee.  221. 
ftoguflCicollis. 

Anch.  angus.  Lee.  222. 
eztensicollis. 

Ferania  extens.  Say.  Am.  Tr.  2, 54. 

Aneh.  extens.  Dej.  3, 113. 
deconu. 

Ferania  dee.  Say.  ib.  2,  53. 

Aneh.  dec.  Dej.  3,  115. 
.  MiboordatoB. 

Aganum  erythropus  Kb.  K  Z.  28. 
cnpripennis. 

Ferania  cup.  Say.  Tr.  2,  50. 


niddoluB. 

Aganum  nk.  Dej.  3, 143. 
chalceiis. 

Aganum  eh.  Lee.  284. 
copreuB. 

Aganum  cup.  Dej.  5,  735. 
*atratiis. 
carba 
anchomenoides. 

Aganum  anch.  Randall^  B.  /.  8, 2. 
placidofl. 

Ferania placida  Say.  Am.  Tr.  8, 43. 

Ag.  luctuasum  Dej.  3, 172. 
lenis. 

Aganum  lenum  Dej. 
picipenne  Kb.  N.  Z.  24. 
sordens. 

Aganum  sard.  Kb.  N.  Z.  25. 
"roficomifl. 
retractus. 

Ag.  retractum  Lee.  228. 
nigriceps. 

Aganum  nig.  Lee.  229. 


•  Erichion  calk  this  group  Anchomenus,  and  adds  as  a  reason  that  Platyna  (Wiedeman 
1895)  it  a  genus  of  Diptera.  Before  that  time  the  three  BonelUan  genera  were  consid- 
end  distinct,  and  therefore  the  name  was  not  vacant ;  Brulle  having  heen  the  first  to 
vaite  these  genera,  had  an  unquestionable  right  to  select  either  of  the  three  names  for 
tiiegnmp.  Moreover  the  name  Platynus  is  suitable  for  the  great  majority  of  the 
•pedat,  and  the  day  has  long  gone  by  in  science,  when  a  generic  name  may  be  changed 
bccanse  its  meaning  does  not  accord  with  the  characters  of  all  the  species  denoted  by  it. 

*  P.  atratus. — Niger  nitidus,  thorace  rotundato,  latitadine  vix  breviore,  antice  sub. 
aafostato,  basi  utrinque  late  foveato,  margine  depresso,  versus  basin  anguste  reflexo, 
aagalis  postieis  nullis ;  impress,  basalibus  brevibus  distinctis ;  impress,  transv.  poste- 

dbtincta  ;  elytris  thorace  latioribus,  profunde  striatis,  interstitio  3^  3-punctato. 
g.  '34.  Very  much  like  P.  melanorius  (Ag.  mclan.  Dej.)  but  distinguished  by  the 
•Mooth  basal  fove»  and  less  reflexed  margin.  The  elytral  striie  are  smooth  in  one  spec- 
JMWH,  obeoletely  punctured  in  the  other. 
P.  emrbo.— Niger,  nitidus,  thorace  rotundato,  latitudine  paulo  breviore,  basi  vix  ro* 
0,  angulis  postieis  valde  obtusis,  rotundatis,  basi  utrinque  late  foveato,  margine 
»  versus  basin  angustissime  reflexo ;  imp.  trans,  posteriore  profunda,  basalibus 
minatit  in  foveis  sitis ;  elytris  thorace  latioribiu,  tenue  striatis,  interstitiis  planis,  3^ 
3-paaetato.  Long.  *85.  One  specimen.  Very  like  P.  (Ag.  Dej.),  with  the  basal 
fovase  deeper  and  more  defined,  the  reflexed  margin  narrower  and  the  margin  itself 
tkiekened.    The  base  of  antennae  and  palpi  have  no  tendency  to  become  ferruginous. 

^  P.  mfioomis.— Elongatus,  nigro-piceus  nitidus,  thorace  fere  piano,  latitudine  Ion- 
fifOfa,  poetice  sobangustato,  basi  cum  angulis  rotundato,  margine  versus  basin  anguste 
aeataqoe  rdUau),  aon  incrassato,  impress,  basalibus  fe^  nullis :  elytris  ellipticia  taaoe 
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punctifbrmii. 

Ftroma  punc.  Sa^.  Am.  TV*  2^  58. 
Agonum  rufipes  Dej.  3,  173. 
bembidloides, 

Sericoda  hemh.  KL  K  Z.  15. 
Aganum  hemb*  Lee*  227, 

Si,  Fm.  Germ,  Dej.  3.  175. 
PoECILUft  Bon, 
lutniblandufl  DeJ.  3,  212, 

F^ronia  lucfib.  Say.  Am.  Tr,  2, 55, 

Feronta  cAo/c  Soy.  Am.  Tr.  2,  5G* 

convexicolUs  Z^c*  233* 
Feronia  c&no.  Sag,  l.  L 
^  Ptekostichus  Bon.  Erichs^ 

ei^thropus. 

Fermia  ery,  DeJ.  B,  243, 
Plargderus  nltidus  KL  N.  Z,  ^^, 
PlQigdtrm  eryth,  Lee,  231* 


mandlbulAns* 

Arg^Ator  mamL  Kb,  N,  E,  3L 
patruelis, 

Fer&nia  pair,  Lkj,  5,  752. 

Argutm'  paitr*  Lte,  337. 

QllJtUi. 

Fernnia  muia  Say.  Am.  JV*  t,  I* 
Addmia  muin  Lee,  33^* 
LuexotH. 

Feronia  L^icz,  Dej\  3,  32 1. 

Ftr,  oUongorwiata  Say,  Awn*  Tr.  Ir 

425. 
Afklo^iei  ^&ng.  Lee.  33$. 

Omaseui  arin.  Cs,  Kh.  N.  Z,  3S. 
ptinetatistimui  IlamL  B.  J,  t,  $, 
coracioui. 

Feronia  eofTfflC.  Nm^^ 
itjrgicui. 

Feronia  styg.  Say.  Am,  TV.  f,  41. 


Btriatifi,  inti^rstitiia  pUnifl^  ^^  5-punctato»  epiplctim  ptlpii  ft^tcmiiisquepieelivhii  ipict 
rufii,  p&dibui  rufD-t««t«eei».     Long.  "3\, 

V»riei  with  the  3^  elj-tml  interstice  S-pQnctate.  Twiee  the  liu?  of  P,  Icnift^  md  diil' 
tlngiiished  hj  tho  thonu  nurrowed  behind,  ba4ftl  itiipre««ioti«  indistinct,  the  rviexed 
mmrgin  hrotder,  P.  retracluj  w  mueh  imaUoff  with  w  widor  thormx  mud  dA«p8ir  btMl 
foi|nre»iioti«, 

^1  Under  thin  n«m«t  following;  the  example  of  Erk^hann,  I  hm've  grottped  mXl  the  Amiti- 
cati  itp<»de*  of  Dejcati*9  Fcroiiia,  excepting  the  Poceilu*,  which  jire  s^iffici^nlljf  divtin^ 
l)j  the  mtenn^Cc     In  mj  cftt^logueof  the  C«rablc»,  I  admitted  as  distiiiei  gt-ufja  nf -^rii 
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oomnni. 

FtTOtIM  COTVt  IMj*  9f  sola 

candicalifl. 

Fenmia  caud.  St^.  Am.  TV.  2, 56. 


Feranta  $od.  Lee.  849. 
"tenuii. 
adozQS. 

Fenmia  adaxa  Say.  Am.  TV.  2, 46. 

Feronia  trittis  DeJ.  3,  824. 
4bfliditm. 

Feronia  foitid.  DeJ.  8,  828. 
Mta8  Zie0. 

foveatus  Lee.  855. 
ISOPLKUBUS  £d. 
hyperborens  Lee.  857. 

^mara  Ayper.  De/.  5,  800. 
fepleiitrioiialii  Lee  858. 

TftlJENAXtfC. 

sngiiilAta  X^e.  865. 

Fenmia  ang.  Say.  Anu  TV.  2,  86. 

ilmara  any.  Say.  ib,  4. 
indistincta  Lee.  865. 

ilmara  wMfif.  ^d.  P.  Ae.  1,  800. 


depreflsa  Lee.  865. 
"Amara  Lafr. 
inequalis,  Kb.  N.  Z.  89. 
splendida  Hd.  P.  Ae.  1, 300. 
gibba. 

CeHa  gibba  Lee.  860. 
impnnclicdlif,  Say.  Am.  TV.  <  428. 

Fenmia  imp.  Say.ib.  2,  $6. 
MitUL  Lee  S62. 
convexa  Lee.  868. 
avida. 

Zdbme  avidm  Say.  J.  Ae.  8, 148. 

Pelor  mn.  Say.  Am.  Tr.  4,  428. 

Bradytus  av.  Lee.  867. 

Amam  eonfinis  Dej.  8,  512. 

PSRCOSIA  ZtM. 

obesa  Hd.  P.  Ae.  1,  297. 

Fenmia  obesa  Say.  Am.  Tr.  2,  87. 

Amara  obe$a  Say.  ib.  4,  428. 
CUBTOMOTUB  Steph.  1828. 

Leirus  Zim.  1832. 
^convexiuflculiM  Stq>h.  Kb.  N.Z.  35. 
"elongatus. 


V  P.  tentiis. — ^EloBgatiis,  niger  nitidut,  thorace  capita  Tiz  latiore,  latitadiiM  parnm 
brrriore,  quadntto,  postice  leriter  angustato,  lateribos  pone]  medium  sinuatis,  angulia 
poatieia  lectis  prominulis,  basi  utrinque  profunde  impreeco,  bistriato,  punotatoque : 
djrtria  tenue  striato-punctatis,  interstitio  Ty*  3-punctato ;  palpis  pedibnaque  rufo-piceia. 
IiOng.  '82,  lat.  *14.  Readily  known  by  its  narrow  form :  the  head  is  constricted  and 
yuwtaitd  behind  the  eyes :  the  elytral  atiis  are  fainter  towards  the  apek,  which  is  aot 
mi  all  sinuate. 

M  I  hsTe  merged  into  Amara  the  group  Cetia  (Zim.)t  m  it  differs  from  the  typical 
■pacles  neither  in  habitus  nor  characters,  the  sole  ground  for  separation  being  a  sexual 
diaraeter  of  slight  import.  I  have  also  replaced  in  the  genus,  Zabrus  aridus  (Say)  as 
it  Ims  not  the  charaeters  of  Bradytus,  (to  which  I  formerly  referred  it),  the  tibiae  being 
alike  in  both  sexes. 

>*  I  liaTe  a  specimen  which  agrees  perfectly  with  Dcgean*s  description,  but  the  thorax 
li  nore  naxrowed  behind  than  in  the  figure  (Icon.  Col.  Eur.  3,  pL  170,  fig.  2.)  No 
•pportonitj  fior  direct  oomparison  has  yet  occurred.  The  species  is  totally  distinct 
from  the  two  described  by  me  in  the  4**^  toL  -of  the  Annals  of  the  Lyceum. 

**  C.  ekmgatns.— Elongatus,  g^cilis,  rufo-piceus  nitidus,  thoraoe  quadrate,  latitudiae 
am  hrevioire,  antice  subangustato,  lateribus  rotundato,  angulis  postids  subrectis,  non 
lotandatis,  basi  utrinque  bistriato  leriterque  punotato,  elytris  thoraoe  latioribus,  tenui- 
ter  striatis,  striis  ad  basin  leriter  punctatis.  Long.  *4.  ^  with  the  intermediate  tibis 
strongly  bidentate,  the  mentum  tooth  narrowed  in  front  and  deeply  impreased. 
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AcBODOM  Zim. 

"  subflsnea. 
AOONODERUS  DeJ. 

pallipes  Dej.  4,  58. 
Anisodacttlus  DeJ. 
nigenimus. 
Harpalus  nig.  Dej.  5,  842. 
Harp.  ladcoUis,  Kb.  N.  Z.  4S. 
baltimorensis  Dej.  4, 1 52. 

£URYTRICH(J8  LeC. 

terminatuB  Lee.  887. 

Ferania  term.  Say.  Am.  TV.  2,  48. 
Harpalus  term.  Dej.  4,  855. 
Harpalus. 

bicolor  Say.  Am.  TV.  2,  26. 

eiythropus  Dej.  4,  258. 

pleuriticuB  Kb.  N.  Z.  41. 

proximus  Lee.  898. 

herbivagas  Say.  Am.  TV.  2,  29. 

megacephalufl  Lee.  897. 

"laticeps. 

rafimanus  Lee.  402. 

varicomis  Lee.  401. 
GrobuEnus  Dej.  Lee. 

quadricollis  I^c.  405. 

tibialis  Lee.  405. 

Trechus  tib.  Kb.  N.  Z.  46. 

lugubris  Lee.  405. 


oordicoIHs  Lte.  406. 
ru|>e9tri8  Lee.  406. 

Treeh'Mrvp.  Say. 

Trech\i»JUaripe»  Kb.  N.  Z.  47. 

Aeupalpus  eUmyahdtu  Dej.  4,4^1. 

STEKOLOPHUd  Dej. 

ochropezus  Dej.  4,  424. 
fuligiDOsus  Dej.  4,  428. 

versicolor  Kb.  N.  Z.  46. 
carbonarios  Lee.  409. 

Harpalus  carbonarius  Dej.^^  8M. 
misttllus  Lee.  410. 

Aeupalpus  mis.  Dej.  4. 
Chlacnius  Bon. 
chlorophanos  Dej.  5,  662. 
sericeus  Say.  Am.  Tr.  2,  61. 
impunctifronfl  Say.  Of.  '2,  64. 

emaryinatusl  Kirby  N.  Z.  21. 
nemoralifl  Dej. 

tomentoflus  Dej.  8,  857:  lee.  4S8b 
LoRiCERA  Latr. 
pilicorniB  GylL  F.  Su€C.  2, 45:  JDf. 
2,  298. 
Ctchrub  Fabr. 
''bilobus  Say. 

SPHiERODERUS  Dej. 

Brevorti  Lee.  448. 

Lecontel  Dej.  2,  15:  Lee.  442. 
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CAmABCS  Lm.  *  moesta. 

•errmtus  Say,  Am,  TV.  2,  77.  "satimlis. 

Uneatapunctatus  Dej.  Omofhrom  Latr, 
qrlTCMos  Say.  ib,  2,  75.  americanam  DeJ.  5,  588. 

•  Aguni.  Sayi  Kb.  N.  Z.  65. 
Calosoma  Fabir.                                      tesselatom  Say^  J.  Ac.  8, 152. 

ealidam  Fabr.  1,  211.  Lecantei  Dej.  5,  582. 

frigkliim  Kb.  N.  Z.  19.  Elaphrus  Fabr. 

Nbbria  Latr.  "  pditiu. 
paUipes  Say.  Am.  TV.  2,  78. 

*  C.  AgudL— Niger,  thoraoe  nlde  rngoso,  latitudine  paulo  breriore,  quadnto,  pof- 
tSee  Writer  angiuUto,  margine  Tenus  basin  anguste  reflexo,  angulii  basalibus  retror- 
•vm  productis,  eljtris  thorace  sesqui  latioribus  ellipticis,  dense  seriatim  pimctatis  foreif- 
9V«  panun  distinctis  3-plici  serie  impressis.    Long.  *88. 

Kakibeka— Dr.  Stout  At  first  sight  seems  to  be  a  fiaded  specimen  of  C.  syWosus 
(Say),  bat  the  thorax  is  rery  rugous,  the  sides  more  narrowly  reflexed,  and  the  basal 
ts^et  mneh  more  produced.  The  sculpture  of  the  elytra  is  similar,  but  more  distinct. 
It  b  more  closely  allied  to  C.  tedatns  (Fabr.).  from  Oregon,  but  the  head  is  less  im- 
pUMid,  and  the  elytra  less  deeply  foreate,  with  the  sides  regularly  but  slightly  round- 
ad,  not  straight  and  narrowed  anteriorly  as  in  C.  taedatus.  Anything  that  I  can  say  in 
I  of  the  philosopher  and  gentleman  after  whom  it  is  named  would  be  quite  super- 


*>  K.  moeata.~Depressiuseula  nigra  nitida,  thoraoe  latitudine  dupio  fere  breyiore  la- 
iKfima  marginato,  ralde  rotundato,  postice  yalde  angustato,  constrictoque,  angulispos- 
tiois  leetis,  antice  posticeque  transrersim  profunde  impresso,  puncUtoque,  impress, 
baaalibos  profimdis :  elytris  subparallelis  thorace  latioribus  striis  leviter  punctatis,  8^ 
fm%  obliterata,  interstitio  3  ^  5-punctato  :  antennarum  apice  tibiis  tarsisque  rufo- 
pieda.    Long. -41. 

This  may  be  Kirby's  Helobia  casUnipes  (which  I  incorrectly  cited  as  N.  pallipes  Say), 
te  Dr.  Schaum  writes  me  it  is  rery  like  N.  Oyllenhalii,  to  which  our  insect  has  the 
doaaat  resemblance.  My  specimens  hare  not  the  strin  between  the  eyes  mentioned  by 
Sirby,  nor  are  the  feet  castaneous:  the  margin  of  the  thorax  is  sometimes  obsoletely 
puictiired. 

"  N.  suturalis.— Elongata  depressa,  nigra,  thoraoe  latitudine  fere  duplo  breriore,  lateri- 
k«t  marginato,  margine  postice  latiore,  rotundatoque,  basi  angustato  non  constricto,  an- 
galis  posticis  obtusis,  basi  truncato,  cum  margine  obsolete  puncUto,  antice  posticeque 
profonde  transrersim  impresso,  elytris  elongatis  thorace  latioribus  obscure  rufis,  sutura 
■igrieante,  striis  leriter  punctatis  interstitiis  fere  planis,  3^  5-punctato,  antennis  tibiis 
tMwiaqne  mfo-piceia  rel  rufis.    Long.  '44. 

Tho  8th  stria  is  less  deep  than  the  others,  but  not  obliterated ;  the  punctures  in  the 
marginsl  series  are  more  numerous  than  in  the  preceding.  Found  on  the  blands  at 
the  month  of  Black  Bay. 

**  E.  politaa.-^bscure  eneus,  politus,  capite  sparsim  punctate,  yertice  foreato,  occi- 
pfte  profunde  impresso ;  thomce  capite  non  latiore  antice  angulatim  ralde  impresso, 
dtia  eanaliculato,  disco  utrinque  profunde  foreato,  ad  latent  apicem  basinqne  sparsim 
panetato  ;  elytris  sparsim  punctulatis  foreis  ocellatis  purpureis  4-plici  serie  impressis, 
podibos  mfo-sneis ;  ante-pectore  punctate.  Long.  -34.  One  specimen :  Maple  Island. 
Dr.  Stont. 
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*plaiiipeiiiiit. 
kmguliis  Xec.  456. 
patnielis  Lee.  459. 

J3^m5.;Nifr.  De;.  5,  69. 
^Miegtlu  i^e.  459. 

Bewh.  var.  Sa^  Am,  Tr.  2,  89. 
timidai  Lee.  460. 
Tenicolor  Lee.  462. 

A0l«9>Jhi«  variegaim  Kh.N.  Z.  58. 
affinis  Lee.  462. 

B^m^.  q^fie  Soy  Am.  Tr.  2,  86. 

Bemb.faUax  Dej.  5, 189. 

B«m&.  deeipiens  Dej.  5, 159. 
4HBacii]atii8  2>c.  462. 

Be«6.  oppoffhim  i%.  iim.  TV.  2, 86. 
"■axfllaria. 
fitmtalis  Zee.  462. 
\  Lee.  463. 
ins  Lee.  468. 
galidiis  Zee.  464. 


pieipes  Ztfc  465. 

Perypkus  picipes  Kb.  N.  Z.  54. 


tetracoltui  Zee.  465. 

^.  UArocn^vm  Sof. 

Peryphu  rupieola  Kb.  N.  Z.  58. 
tabetrictus  Lee.  465. 
lacidtis  Lee.  466. 
transyenalis  Lee.  466. 

Bemb.4rwu.  D^'.  5, 110. 
planus  Zee.  467. 

PerjfffhtupUmuM  Bd.P.  Ac  1, 808. 
niger  Lee.  467« 

Bem&.  n^m  Soy  Am.  Tr,  8, 85. 
niddus  Lee.  468. 

fiMfromttf  nt^tM  £^.  iVl  Z.  55. 
Tachts  AnocA. 
zanthopiit  Zee.  469. 

Bemft.  xaiKAepttf  Dej.  5,  60. 
incnrYYifl  Zee.  469. 

BenA.  inc.  Say  Am.  Tr.  4, 480. 
inoraatm  Zee.  470. 

Bendi.  mom.  Say  ib.  2,  88.. 

Tachyta  pic^  Kb.  N.  Z.  56. 
Ubvus  Zee.  472. 

B.  Uevwn  Say.  Am.  Tr.  2,  87. 


'*  O.  pluupennifl. — Depressus,  niger  pemitidus,  thormee  qnadnto,  pottice  tix  mngni- 
tatOy  •agnlii  posticis  obtusis  non  rotundmtis,  impreuione  posteriore  proftrnda,  baii 
ae  panim  impressa,  elytris  purpureii,  ojaneo-ndeantibas,  profunde  striati*,  striis 
» flubpiinetatis,  panctisque  2  impressis :  antennarnm  baai  pedibosque  rufis.   Long. 

Kwnfntitiipiia  Rirer  below  Kak^beka  Falls.  This  species  is  rerj  similar  to  O.  pnrpn- 
'teeseBs  Lee.,  bat  tbe  basal  impression  of  the  thorax  is  single,  and  less  profound ;  the 
Ma 'of  the  elytra  are  less  punctured ;  the  9^  and  9^  stris  are  obliterated. 

*H.  longulus. — Elongato-oTalis,  rufus,  eapite  thoraceque  punctatis,  hoe  strioU 
iMiqiie  basali,  elytris  apice  oblique  subtruncatis,  sutura  rix  acuminata,  punctato- 
^lihlilli,  interstitiis  uniseriatim  sparse  punciulatis,  macnlis  utrinque  6  Tix  conspicue 
Long.  -11. 

than  the  others ;  outline  regularly  oral :  tip  of  elytra  lAore  obliquely 
I  than  in  H.  americanus,  but  scarcely  truncate.    The  points  of  the  thorax  are 
k  distaat  immediately  behind  the  middle  of  the  disc ;  the  thorax  is  slightly  infiiseat- 
^  ^  the  apex.    Varies  without  any  elytral  spots. 

O.  axillaris.— Nigro-aeneus,  pemitidus,  thoraoe  oonrexo,  ralde  oordato,  antiee  rix 
basi  utrinque  1-foTeato,  elytris  subtiliter  seriatim  punctatis,  punctis  pone 
-i  obliteratis,  macula  magna  axillari,  tibiis  tarsisque  albidis.    Long. '18. 
^*^lt.   Very  much  like  0.  4-maculatus,  but  a  little  larger ;  the  antenne,  pe^pl  and 
i  are  blaek,  and  the  punctures  of  the  elytra  my  smaU. 
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Haliplus  LaJtt. 

americanufl  Avbit  21. 

"borealis. 

longalus. 

"  nitens. 

"  cribrarius. 
DrTiscus  Linni, 

confluentus  (confluens)  Say,  Am,  TV. 
4,  440. 
CMigbukii  Kb,  N.  Z,  75. 

••  Cordieri  A%Jbi^  108. 

Haniaii  Kb,  N.  Z,  76. 


•diffink. 

"fitfcWentris  &y«  Bxp.  S,  270. 

earolinuM  AM^  120. 
yerticalifl  Say,  Am.  TV.  2,  91 
AciLius  LeacJu 
fraternos  HarrU,  N.  E.  Farmer, 
semisuicaJhu  AtM, 
Htdaticus  Leach.  ^ 
libenis. 

Dytiscus  Ubenu  Say.  J.  Ac  5,  Id. 
H,  brunnipennis  Avbi^  209. 
nigricoUis  Kb.  N.  Z.  73. 


**  H.  borealis.— OtaIis,  rufo-tesUceiu  nitiduB,  thormce  ptmctato,  dytris  apiee  oblifM 
trancatis,  sutura  acuminata,  Talde  punctato-striata,  intentitiU  tpanim  oniMriitai 
punctulatis ;  basi  anguste,  sutura,  apice  maculisque  utrinque  6  nigria.    Long.  -12. 

One  half  larger  than  H.  amerieanus,  and  easily  known  hj  the  want  of  the  basal  strisk 
of  the  thorax ;  the  base  of  the  elytra  is  blackened  along  1^  edge :  the  spots  plaesd  ai 
in  H.  americanus. 

**  H.  nitens. — Oralis  eonyexus,  pallidus  pemitidus,  capite  postioe,  thoraee  antieenigi*- 
maculatis,  hoc  densios  punctato  (grossius  ad  basin)  ante  basin  transrersim  leritcr  im- 
presso,  IvTigatoque,  elytris  ralde  punctato-striatis,  interstitiis  nniseriatim  ] 
sutura  angustissime,  apice,  guttisque  utrinque  6  minutis  nigris.    Long.  '15. 

Head  finely  punctured,  with  a  smooth  vertical  space.  Elytra  slightly,  but  not  i 
dilated  behind  the  thorax,  then  regularly  narrowed  to  the  tip,  which  is  oUiqndy  tm- 
cate  and  acuminate :  the  disc  is  marked  with  two  spots  at  the  anterior  third  plassi 
obliquely  forward  and  outwards,  just  behind  the  middle  2  or  8  nearly  traDsrencly,  nti 
2  or  3  more  obliquely  backwards  and  outwards  at  the  [wsterior  fourth.  Variety  widi  the 
posterior  spots  wanting.    St.  Ignace. 

**  IL  cribrarius. — Oralis  conrexus,  pallide  testaceus,  capite  postice,  thoraee  anliit 
nigro-maculatis,  hoc  apice  bisinuato,  densius  punctato,  basi  grosse  sparse] 
puncdi  ijaniTemiiu  *ut>-bis^riatim  diiiefltiE,  elytiii  groMc  putictJttoHBtrint 
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f  fitfcicollifl  Harrii  N.  E,  Farmer  f 
zanahu  '^  AM^  914. 
COLTMBBTKS  CUiirvUU. 
•culptilu  Harrii  I  e. 

triseriatus  Kb.  N.  Z,  73. 
"binotatus  Harr.  L  c.  t 

maculicollis  AM^  245. 
agilis  AM,  254. 
Iltbixts  Er. 
"pleuriticiis. 
picipes  Kb.  N.  Z.  71. 
Agabus  Er. 
*«ngiistii9. 


eiytliToptenu  Aube,  805. 

Coiymbetes  ery.  Say.  Am.  TV.  2, 95. 
8triatu8  AM,  305. 

Colymb.  stru  Say.  Am.  TV.  2,  97. 

Agahus  arctui  Mels.  P.  Ac.  2,  27. 
^  parallelus. 
obtusus. 

Colym.  obt.  Say.  Am.  TV.  2,  99. 
nitidust  Say.  2,  98. 

Agabus  gagates  Aubd,  306. 
stagninus. 

Col.  ftagn.  Say.  Am.  Tr.  2,  100. 

Agcibui  striola  Aube,  308. 


*  This  ipecies  is  more  narrowed  anteriorly  than  its  European  analogue,  and  wants 
tke  narrow  rufous  line  at  the  base  of  the  thorax ;  moreover  the  9  has  the  external  hasal 
portion  of  the  elytra  more  densely  and  distinctly  punctulate. 

*  I  know  not  whether  Dr.  Harris'  name  is  published.  In  case  it  is,  Aube's  C.  binota- 
tna  (p.  M7»  a  West  Indian  species)  must  fall.    I  hare  the  less  hesitation  in  giving  our 

I  uidentieal  with  the  Mexican  C.  maculicollis,  as  I  found  at  the  Rocky  Mountains 
I  specimens,  which  do  not  diifer  from  those  obtained  at  the  north.    Mr.  Melly, 
a  aetoal  comparison,  also  informs  mo  that  it  is  identicaL 

*  I.  pleuriticus. — ^Angustior  oblongo-oralis  convexus,  postice  subobliquo  attenuatus, 
8,  minute  reticulatus  opacus,  capite  in  vertice  binotato,  anticeque  rufo,  elytris 
basin  vix  dilatatis  subparallelis,  pone  medium  gutta  oblonga,  alteraque  rersus 
•piecm  pallidis,  epipleuris  pedibusque  piceis,  rel  rufo-piceis.    Long.  lat. 

Nanower  than  I.  biguttulus,  less  dilated  behind,  thejiides  of  the  elytra  being  almost 
pnaUd  for  nearly  |  of  their  length,  then  gradually  attenuated  to  the  apex  ;  the  irregu- 
kr  — riw  of  points  are  more  distinct  behind  the  middle. 

L  picipet :  What  I  consider  as  this  species  is  much  smaller,  narrower  and  less  convex 
tktt  I.  biguttulus,  the  thorax  less  abbreviate,  somewhat  rounded  on  the  sides ;  elytra 
wmAj  parallel,  and  less  suddenly  attenuated  at  the  tip ;  the  confused  rows  of  points 
■ft  more  distinct.    My  specimen  is  immature,  and  the  body  is  rufo-piceous. 

^  A.  angustus.— Depreesus,  anguste  ovalis,  postice  suboblique  attenuatus,  niger 
nbopacosy  capite  subtiliter,  thorace  elytrisque  grossius  reticulatis,  illo  margine  anguste 
dopretso,  lateribus  ante  medium  rotundatis,  angulis  posticis  acutis  subproductis,  ore 
mtflmis,  palporumque  basi  ferrugineis.    Long.  lat. 

Very  distinct  from  its  large  size  and  peculiarly  shaped  thorax.  Tlic  rows  of  impress- 
ad  points  on  the  elytra  are  distinct,  and  the  reticulations  become  finer  at  the  apex 


^  A.  parallelus. — S  9  Elongato-ellipticus  depressus,  niger  nitidus  subtilissime  retic- 
•lato^tzigosus,  capite  antice  vix  ferrugineo,  antennis  palpisque  ferrugineis.  Long.  *S8, 
Ut.-2. 

0iflSefS  firom  A.  striatus  in  being  more  elliptical,  the  two  ends  being  similarly  rounded, 
•ad  the  elytra  quite  parallel  for  tlie  greater  part  of  their  length ;  the  head  is  wider  and 
the  thorax  less  narrowed  in  front.  The  reticulations  are  a  little  more  evident 
that  speciss. 
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teniatus  Au^dll. 

Colymbetet  Ian.  Hdrrii  N.  E.  F.  t 
ambiguus. 

Colymib,  amb.  Say.  Am.  TV.  2,  96. 

Ag.  infiucatus  Aube,  SSO. 
punctulatufl  AtM,  SS2. 
semipunctatus. 

Col.  semip.  Kb.  N,  Z.  69. 
fimbriatus. 

Ag,  re^ti/a/tM|  AMy  335. 
tristis  AMy  356. 
bifarius. 

Cdymb.  bif.  Kb.  N.  Z.  71. 
COPELATUS  Er. 

Chevrolatii  Avbe^  389. 
CoPTOTOMus  Say. 
interrogatufl  Aube^  393. 


^  H.  serieeus. — OtaIis  conTexiusculas,  confertistime  ponctaUtiu, 
pubescens,  rufus :  clypeo  late  margpinato,  tborace  lateribus  obliqnis  reetif  tm 
angulum  obtusitsimum  formantibus,  antice  posticeque  anguate  nigrietnte 
atro-brunneU ,  Uneis  4  plas  minusTe  interruptis  margineque  Uto  femigiiidi,  \ 
medium  bimacolato.    Long.  *18. 

3  nitidiusculus,  pube  minoa  longa,  thorace  subtiliter  pnnctato. 

9  opaca,  pube  longiore,  tota  tubtilissime  punctata. 

The  interrupted  lines  haTe  not  a  tendency  to  coalesce  into  Cwoi»,  ma  in  H. 
nis  (Aube),  from  which  it  is  easily  known  by  the  longer  pubescence  and  finer 
tion ;  the  body  is  less  attenuated  behind,  and  a  little  more  conrez.    The 


Colymb.  venmtim  &Am.  2V.  8,98. 
Coptat.  senyndpiB  <Sqr.  tb.  i,  441. 
Laccophilus  LeofdL 
maculosot  Say.  Aw^,  TV.  %  100. 
americanus  A^ibt,  442. 
Hydropobus  CUarwQle. 
puDCtatus  Aybd,^  471. 

Laccoph.  puncL  Say.  Exp.  2, 27L 
cuspidatus  Germ  ;  Aube^  477. 
Hygratui  pu§tulaiut  MtU*  P*  Ac- 
2,29. 

•  serieeus. 

*  consimilis. 

affinis  Say.  Am.  TV.  8, 104. 

nanui  AM^  504. 
*'12-rmeatii8. 
similis  Kirby  N.  Z.  68. 


I  djtiii 
dytrii 


AMsii 
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liSr^tft.  68.  'tenebrosos. 

IS  Say.  J.  Ae.  8,  IM.  *  paberoltu. 

.  N.  Z.  67.  *caliginoeiis. 

upiuM  Say.  Am.  Tr.  4^  ^^5,  *tartarictu. 

ly.  il^.  f,  IDS.  "^yarians. 

tftcff  J«i/y  577.^  discicollifl  Say.  Am.  Tr.  4,  446. 

idmeiit,  beddet  tbe  basal  tpots  tbere  it  an  obliqae  bUck  line  towarda  tba 
lie  9^  and  6^  elytral  lines  alone  attain  the  base ;  at  tbe  tip  tbej  are  gradu- 
'  eztenully,  and  tbe  4^,  d^,  and  6*^  are  united.  Seems  allied  to  H.  frater 
af.  Anb^y  528).  Were  it  not  for  the  obsolete  punctures  and  yellow  bead,  it 
[.  IsBTis,  Kirby,  N.  Z.,  68. 

giro  Kirby's  species  as  distinct,  although  Dr.  Schaum  tells  me  their  Euro- 
jaes  are  considered  identical,  lineellus  being  a  9  rariety  of  picipes.  I  hare 
of  our  species,  each  agreeing  with  its  opposite  sex  in  sculpture,  and  differ- 
lustre,  the  $  being  shining,  the  9  opaque. 

ebrotns.— 'Elliptico-oTalis,  minus  convexus,  niger  subtiliter  pubescens,  mi- 
subtHiter  punctatus,  capite  antice  posticeque  obsolete  ferruginoo,  thorace 
Terso  lateribus  obliquis  leriter  rotundatis  obsolete  ferrugineis,  cum  elytris 
m   formantibus,  disco  obsoletius  punctato:    pedibus  obscure  ferrugineis. 

rt  H.  americanus,  but  is  darker  colored,  and  less  conrex  ;  the  punctuation 

mz  is  less  distinct  in  the  middle,  that  of  the  elytra  less  dense ;  there  are 

stria  I  way  between  the  suture  and  marg^. 

arevioie  indistincta  puncturaque  sparsiore  differt. 

berulus. —  Elongato-oTalis,  minus  convexus,  niger  minus  dense  punctatus 

thorace  lateribus  rotundatis  cum  elytris  angulum  formantibus,  disoo  minus 

dytris  parallelis,  apice  oblique  attenuatis ;  antennis  palpis  pedibusque  rufis. 

es  tbe  two  next,  but  is  narrower,  a  little  more  eonrex,  the  posterior  angles  of 
are  somewhat  obtuse,  and  the  sides  form  an  angle  with  the  elytra, 
iginosus. —  Oralis  minus  conrexus  niger  nitidus,  minus  subtiliter  punctatus, 
pubescens,  thorace  lateribus  obliquis  rix  rotundatis,  disco  obsoletius  pune- 
ris  basi  rix  conspicue  angustatis,  apice  oblique  attenuatis :  antennis  palpis 
»mfis.    Long.  '14. 

iTsx  than  the  following,  less  parallel  and  more  acute  behind :  the  punctures 
ra  are  much  larger  and  more  distant. 

taricus. —  OtsUs  fere  ellipticus,  depressiusculus,  niger  minus  dense  subtilius 
sparseque pubescens,  thorace  lateribus  obliquis  tIx  rotundatis,  disco  obsole- 
&to,  basi  depressa,  elytris  parallelis,  apice  subrotundatim  attenuatis,  anten- 
pedibusque  rufls.     Long.  *14. 
IS :  9  subtiliter  alutacea,  opaca. 

trians.— Oralis,  modice  elongatus  minus  dense  punctatus,  tix  conspicue 
,  thorace  nigro,  punctis  in  disco  sparsioribus,  lateribus  rectb  subobliquis,  cum 
;nlum  obtusum  formantibus;  elytris  lateribus  parum  rotundatis,  apice  Tix 
tmuatis,  antennis  palpis  pedibusque  testaceis.  Long.  '12. 
i  elytrisque  testaceis,  his  margine,  maculaque  communi  pone  medium  pioeis. 
I  mfo,  elytris  nigro-piceis,  versus  basin  indeterminate  piceis. 
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**  luridipeDnit 

*coooideii9^ 

'*OToideiis. 

"sntoralis. 


GTKcrrsZm. 
affioit  A^hi,  66f. 
patmelis. 
eo.>lbf»i.Ar;. 

ttntrtdU  AuU,  €7t. 
Tentnlit  Kb.  Al  Z.  80. 


Etctt  mtcnnediate  Tarietj  ocean :  m  it  more  eoannoa  oa  tkt  •ovth,  0imihm 
of  the  lake. 

*>  H.  loridipennis. —  Elliptieo-OTalxs,  sabdepreasos,  nigcr  dense  sabtflitcr  puaetttai 
breriterque  pubescms,  capite  andee  pocticeqne  femigineo,  thonce  Uteribiu  obliqiiii 
recti*,  angufete  ferra^Inei«,  disco  sparnns  punctulato,  elrtris  apice  riz  oblique  attCBBitii 
fulris ;  antennis  palpis,  pedibusqne  nifis.    Long.  *17.    Eagle  Harbor. 

**  H.  notabili^. —  Elongato-oralia,  antice  obtusui,  poetiee  oblique  attoraatUv  nigi^ 
pictius  pube^cirn^,  capite  panctolato,  antice  pocticeqae  tcatacco,  thoraee  dense  pvncta- 
Uto,  ob«oletiu!i  in  disco,  baai  obsolete  depressa,  lateribos  Talde  <^Miqmt  rotnndatli, 
elytris  elon^tis,  c  jnfertissxme  sobtiliter  punctatis,  piceis,  margiae  pallidioret  satM- 
m%  tenuibus,  c*im.  palpis  pedibosqoe  rufis.    Long.  *21.    One  spedmen.  Black  Baj. 

"  H.  conoideuf . —  Elongato-obconicus,  nitidus,  capite  mfo,  thoraee  nigro,  lateiiWi 
ruds  obliquis  levitcr  rotundatis,  basi  utrinque  obliquo,  non  sinoato,  obsoletios  pnactob* 
to,  ad  latera  parce  puncuto,  lineaque  pnnctorum  ad  apicem ;  eljtris  perce  pnaetatii, 
rafo-testaceis ;  antenius  minos  tenoibos  cnm  palpis  pedibnsqne  testaceis.    Long.  "SL 

5  antennis  articulis  3—6  dilatatis,  compressis.    One  specimen.    Eagle  Harbor. 

M  U.  oToideiLs. —  CoDTexns,  utrinque  modice  attennatus,  snbtus  nigro-pioens,  sofit 
ochraceus,  capite  infu»cato,  niacula  Terticali  pallida,  thoraoe  breri  lateribos  obliqnis  lii 
rotundatis,  cum  elytris  angulum  obtnsum  formantibns,  basi  infoscato,  speisim  snbtfli- 
tcr  punctuluto,  puuctis  majoribos  ad  basin  et  latera  intojectis,  aliisqoe  deneioribas  ai 
apicem  tran.sverslm  ordinatis ;  elytris  minus  sparsim  punctatis,  stria  sutomli  lix  f^ 
preasa,  ftutura  antice  Ix'vigata :  antennis  palpis  pedibnsqoe  fermgineis.    Long.  *UL 

*  femina  paulo  uitidior.    Eagle  Harbor. 

^  H.  suturali^. —  Ov^dis  modice  convexus,  postiee  leriter  attennatns  sabtas 
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lateralis. 

minotiiB  lAnfU,  Aubiy  688. 

reTolTens. 

cmmmnant. 

doplicatos. 

kmgiusculus. 

anftiis  Say.  Am,  TV.  2, 108. 

nee  Kh.  N.  Z,  91. 
Sayi  AM^  699. 
DnrBUTBs. 
wmn^oMAubdyin. 

Gfpr.  americanus  S.  Am.  Tr.  2, 107. 
Cyclintu  assim.  Kb.  N.  Z.  78. 
discolor  AuU,  778. 

Cydaus  labratus  MeU.P.  Ac.  2, 29. 
HsTBROOSBUS  Fobr. 
centralis  MeU.  P.  Ac.  2,  98. 
nndatns  MtU.  ibid.  2,  98. 
y^piliitTit. 


cinctus. 
Elmis  LaJtr. 

bivittatas  Dej.  Cat 
LiMKius  lUiger. 

"  fastiditus. 
Htdrochus  Germ. 

Bcabratus  Muls.  An.  Lugd  1,  S78. 
'     gibbosut  MeU.  P.  Ac.  2,  99. 

rufipes  MeU.  ibid.  100. 
HTDRiENA  Kug. 

tenuis. 
OcHTHEBius  Leach. 

"cribricollis. 

''nitidiis. 
Helophorus  Fabr. 

"'oblongos. 

"^  lacustris. 

lineatus  Say.  J.  Ac.  8,  200. 

apicalis. 

niddus. 


"^  L.  fiutiditaf . — Fusco-omeus,  thoraee  conTexo,  pubescente,  minos  dense  panetato, 
lalerilRis  rectU,  marginatis,  basi  media  producto,  emarginatoque,  angulU  posticis  acatif, 
ntrinque  ad  basin  impresso ;  elytris  striato-puncutis,  interstitiis  subtiliter  punctulatis 
tareritcr  flaTO-pubescentibus  ritta  utrinque  laete  flara  ad  humerum  paalo  dilatata.  Long. 
•IL    ICapb  Island. 

**0.  cribricollis. — ^JEneo-testaceus  margine  pedibnsque  pallidioribas,  thorace  lateribos 
letandalo  bad  bisinuatOi  grosse  punctato,  eanaliculato,  lineaque  arcoata  atrinque  ant* 
■mliiini ;  eljrtris  pnnctato^triatis.    Long.  *08.    Eagle  Harbor. 

<*  O.  nitidus. — ^JEneo-nigcr,  pemitidus,  tborace  lateribos  rectis  baai  ntrinque  obliqna, 
•Bgnlis  aatids  productis  apice  rotundatis,  profunde  canaliculato,  antice  utrinque  bifo- 
ovea  externa  majore,  basi  utrinque  forea  parva,  et  ad  angulos  posticos  forea 
ezarata,  elytris  punctis  discretis  majusculis  seriatim  positis ;  antennis  pedi- 
» testaceis.    Long.  '07.    Eagle  Harbor. 

*H.  oblongus.— Elongatus,  parallelus,  testaceus  capite  obscure  riridi,  subtiliter 
pmetato,  thoraoe  lateribus  rectis  basi  utrinque  obliqua,  apice  fere  truncata,  obsolete 
paadalato,  lineis  intermediis  fere  rectis ;  elytris  apice  rotundato-subtruncatis,  profande 
cnBEto-striatis,  gntta  parra  nigra  rersus  medium  utrinque  omatis.  Long.  '23.  Eagle 
Haibor. 

*■  H.  laeottria.—  Oblongos,  supra  obeenre  testaceus,  capite  riridi  thoraceque  grannlis 
aiam  rieratis  dense  adspersis,  hoc  lateribus  rix  rotundatis,  basi  utrinque  sinuato, 
aagnlis  antieis  prominulis,  lineis  6  fortiter  impressis,  intermediis  yalde  curratis,  elytris 
pone  medium  to  oblique  attenuatis  fortiter  crenato  striatis,  interstitiis  5  >»  7  "*  qua 
dorso  panic  aentis ;  utrinque  Tersos  medium  guttis  1  rel  2  fuscis  signatis.  Long.  '23. 
Eagle  Harbor. 
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"flcaber. 
Htdrophilus  Fdbr, 

gUber  Hhgt.  CoL  7,  298. 

lateralis  F.  El  1,  251. 
mmbatui  Say,  J.  Ac.  3,  208. 

obtaaatos  Say,  J,  Ac.  8,  202. 
Laccobius  Leach.  Er, 

punctatos  MeU.  P,  Ac,  2, 100. 
Htdrobius  Leach, 
(%  Peomtdrvm  Sol,) 

lacQstris. 

perplexus. 

nebuloras. 
HydrophUus  neb.  Say,  Exp.  2,  277. 
Ctclonotum  DeJ.  MuU, 

labcupreum. 

HydrophUtu  $ubc.  Say,  J.  Ac.  5, 
189. 
Cercton  Leach. 

mundiim  MeU.  P.  Ac,  2,  102. 

ambiguum. 

dabium. 

Tagans  (Crytopleurum  MuU,) 
Necrophorus  Linn^, 

hebes  Kb,  N.  Z.  97. 


orbicollis  Sa:y. 
var.  HaUU  Kb.  N.  Z.  98. 
i-macviaiva  Dej.  Col. 
pjgmeiu  Kb.  N,  Z,  98. 
Teladnus  Fabr.  El.  1,  884. 
SiLPHA  LintU. 
americana  Linn^  S.  NaL  2, 570. 
var,  t  Oiceoptama  affine  Kb.  N.  Z, 
103. 
inaequalis  F,El\,  840. 
lapponica  Hb$L  Fabr.  EL  1,  888. 
caudata  Say.  J.  Ac.  8, 192. 
Catops  Fabr. 
*termuiaD8. 
Cephennium  MiUler, 
Mmqalodemub  Steph. 

ScTDMiENUS  Latr. 

subpunctatas. 

pilofiicollis. 
Brtaxis  Knoch. 

propinqua. 

longula. 
Falaoria  Leach. 

diasecta  Er,  49. 
var,  erythroptera  Afeb.  P.  Ac 
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HoM ALOTA  Man.  Er, 


planata. 
,     piOlipes. 

flftTicaiis. 

politalf«£9.  P.  ilc.  2,81. 

alteDnata. 

dkhroa  Er.  107. 

rnbricomis. 

dnbitaos. 

ftncta. 

eUvifer. 

fiTidipennifl  Er,  129. 
OxTPODA  Man. 

ngulata  Er,  146. 

torpis  Mels.  Mb, 

moesta. 
Ajlsochara  Or<n. 

rnbripennis. 

nitida  Grao.  Hie.  97;  Er.  168. 

Bolesta. 
Gtboph^ena  Mom. 
^amanda. 

beUnla. 

ncia  Er.  189. 

eonroscula  Er,  189. 
EUBTTTSA  Er, 

•emiflaTa. 
Mtllana  Er, 

termiuans. 
CoinxBUS  Stepk, 

enmoA  Er,  222. 
Tachtpobus  Qrao, 

joeom  Say.  Am.  TV.  4,  466. 
onftfttf  Er,  287. 


bmnneus  Er.  Col.  March,  1,  898. 
faber  Say,  1. 1. 468. 

panctalatufl  Mels.  P.  Ac,  2, 82. 
Tachinus  Orav. 

yentriculus  Er.  920.  ' 

gttbulus  Er,  2A2. 

luridus  Er.  920. 

hybridus. 

puncticollis. 

fimbriatas  Grav.  Mie,  191 ;  Er,  258. 

pictpes  Er,  257. 

fumipennifl  Er.  921. 
axillaris  Er.  261. 

obscuros. 

conformis. 
OLiSTHiERUS  Dej.  Er.  843. 

"ladceps. 

"nitidus. 
BoLETOBius  Leach. 

loDgiceps. 

obsoletiui  Er.  922. 

cinctus  Er.  278. 

pygmeos  Jfan.  BnturA.  65 ;  .Er.  280 ; 
922. 
Mtcetoporus  Man. 

lucidas. 

americanas  Er.  285. 
Othius  Leach. 

macrocepbalus?  Er.  297. 

levis. 
Xantholinus  jDoAI. 

obsidianus  ilfists.  P.  Ac.  2,  84. 
ommcantM  Dej.  Cat. 

oephalu^iSay.  Am.  Tr.  4,  4&2. 
cangentaneus  Er.  826. 

hamatus  Say.  ^m.  TV.  4,  458. 


*  O.  latieepi. — Rnftit  nitidus,  eapite  nigro  poftice  leriter  pardai  pancUto  thoraec 
■Ott  sagmtiore,  hoo  btsi  leriter  angusUto,  angulla  posticia  rectis,  paulo  imprettis,  eljtrit 
kvftWftrUtis,  abdomhieftitoo,  tapn  Mt  dense  punctolato.    Long.  '28.    St.  Ignace. 

*  O.  nitidns.— 'Bnftii  nitidus,  oapite  nigro,  postice  ponctnlato  thormoe  sesqui  angns- 
tlovi,  hoe  best  viz  angostato,  angolb  postieis  rectis  paulo  impressii,  elxtris  nigris  stxia- 
Hi*  abdonine  mfo,  fupim  dense  minus  subtiliter  punetato.  Long.  -22.    Bagle  Harbor. 
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obflcorus  Er.  880. 
var.  corvinui  Dej.  Cat 
Staphtlinub  Lin. 

villosus  Grav,  Alic.  160 ;  Er.  849. 
Philonxhus  Leaeh. 

cyanipennis  Er,  488. 

eneos  Nard.  Sifmb.  81.  Er.  487 ;  928. 
Harrisii  MeU.  P.  Ac.  2,  85. 

melancholicus. 

fparsus. 

promtns  Er.  929. 

stygicus. 

debilis  Er.  Col.  March.  1,  467. 

inconspicuoB. 

morulus. 

yapidus. 

lomatus  Er.  482. 

consors. 

cartatas. 

bninneofl  Er.  486. 

lugcns. 

aterrimofl  Er.  492. 

egeniiB. 

gratus. 
QuEDiu^  Leack.  Er. 

obscurus. 

corticalis. 

mono. 


perspicax. 


SuNnjs  Leach.  Er. 

longiasculus  Er.  641. 
PiEDEBUS  Grao. 

littonuTUB  Gra9.Mm.14S;  £r.lM. 

Stenus  Latr. 

Jano  Fdbr.  El  2,  602;  j^.  694. 

stygicus  Er.  698. 

lugens. 

longicollb. 

planifrons. 

bisulcatus. 

egenos  Er.  698. 

simplex. 

terricola. 

stramosus. 

punctatus  Er.  744. 
EViESTHETUS  Oroo. 

americanus  Er.  747. 
Bledius  Leach. 

ruficornis. 

annalarb. 

divisus. 
Plattstbthus  Man, 

americanus  Er.  784. 
OxYTELUS  Qrao. 

misellus. 
Tbooophlcbus  Afofi. 

planus. 

•'Argus. 
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MVU  Er.  Pbotbintts  LaXr. 

n  Et»  871.  panmlus. 

jM  Er.  Meoarthrub  Khrhy. 

L  excbus. 

DM.  M1CROPKPLU8  Latr. 

eoOe.  ^costatus. 

[  Qrav,  Trichoptertx  Karby. 

m.  diBColor  Hold.  J.  Ac.  N.  S.  1, 108. 

latum.  aspera  Hold,  ib.  109. 

tm.  Anisotoma  lUiger. 

ux  Leach*  "  assimilis. 

"  indistiDcta. 

u  ^coUaris. 

atom  Meli.  P.  Ac.  2,  43.  ^*  strigata. 


Imla  edentate.    M&xillfe  mala  exteriore  eomea  (interiore  ioTisa.)    Palpi 

tenuea,  art.  2p^  4^  que  elongatis.    Tibis  omnino  mutice.    Tarsi  breTcs, 

leolia  4  primis  equalibos,  posticis  art.  4to  subtus  produeto,  breriter  calceato. 

impreasua,  ocellis  supra  oculos  sitis,  minus  distinctis.    Proximus  ridctur 

t  tanorum  structura  abhorret.    Discedit  porro  statura  longiore,  elytrisque 

tegmentum  1  <»»"*  solum  tegcntibus.    Yictus  ripariot. 

LiooUe. —  Elongatum  nigrum,  thorace  conyexo,  lateribos  rectis  submargina- 

I  antids  rotundatis,  basi  cum  angulis  posticis  rotundata,  sat  dense  punctato, 

nalicolato,  ante  basin  leviter  foveato,  elytris  grossius  punctatis  sutura  leviter 

tdomine  subtilissime  alutaceo,  ano  pedibus  antennisque  mfopiceis.    Long. 

» Harbor. 

idomine  nigro ;  femina  sesqui  major,  abdomine  eoneolore  testaceo. 

tatus. —  Niger  thorace  celluloso,  elytris  versus  apicem  transrersim  impressis, 

interstitio  extemo  punctulato,  abdomine  late  marginato,  segmentis  3  primis 

irinula  brevi  instructis,  l™o  ad  basin  subtiliter  canaliculato.    Long.  }  lin. 

are  piceous :  seems  allied  to  M.  tesserula  Curtis.  £r.  913. 

imilis.—  Oralis  nigro -picea,  subtiliter  dense  punctata,  thorace  antice  angasta- 

M  rotundato,  basi  utrinque  punctis  seriatim  transTersim  positii,  elytris  punc- 

B,  interstitiis  altematim  punctis  majusculis  uniseriatim  potitis.    Long.  *16. 

bor. 

I  posticis  elongatis  curratis. 

istincta.— Fere  hemispherica,  piceo-rufa,  obsolete  sparsim  punctulata,  tho- 

lus  minus  rotundato,  basi  subsinuata,  punctis  utrinque  notata,  elytris  pune- 

I,  interstitiis  altematim  punctis  3  Tel  4  majusculis.    Long.  '11. 

laris.— Ovalis,  convexa,  rufo-testacea,  an  tennis  capite  thoraceque  piceis,  hoe 

Ude  rotundato,  dense  punctato,  basi  truncata  punctis  migoribus  utrinque 

ftris  profunde  punctato-striatis,  interstitiis  yix  subtilissime  punctulatis,  alter- 

;tis  5 Tel  6  majusculis.    Long.  *12.    Eagle  Harbor. 

postieis  curratis. 

gata.— Hemispherica  rufa,  thorace  lateribus  rotundato,  basi  tnineato,  UbtIs- 

M  tenniter  punctoto-striatis,  interstitiis  transTeisim  subtilitar  mgulosis.  Long. 
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Ctbtusa  Er. 
^•globosa. 

"  8TERNUCHU8. 

gibbulus.  ' 

AoATHiDiUM  lUiger. 

"  ruficorae. 

"  reyolvens. 
Phalacrus  Payh, 

**  difibrmis. 
Olibrus  Er. 

"'apicalifl. 
Brachypterus  KtigeUan, 

articffi  Kug,  Er.  Ins.  Germ.  8,  182. 
C0LA8TUS  Er. 

semitectus  Er.  Germ.  Z.  4,  243. 


trancatiis. 
JVtfuiato  frufieafa  ISofMl.  B. /.  t,  18. 

tantillus. 
Carpophilus  ZeocA. 

niger  Er.  Germ.  Z.  4,  268. 
Cercva  niger  Soy.  /.  Ac.  8,  111. 
EpuRwSA  Er. 

flavicans. 

Ticina. 

parvula. 

loDgula. 

parallela. 

retracta. 

ra&  Er.  Germ.  Z.  4,  278. 
Nitid.  rufa  Say.  J.  Ac.  6, 180. 


"f*  C.  globosa. —  Hemispherica,  nigro-picea,  nitidm,  thormoe  subtiliter  dense  panetiilat* 
basi  tnincatOf  angulis  posticis  vix  rotundatia,  margine  diaphano :  eljtris  denaa  ] 
latis,  punctisque  vix  majoribus  seriatim  positis,  antennarum  baai,  tarsia  tibiiiqiie  | 
his  anticis  non  dilatatis.    Long.  '13. 

^  Steuxuchus.  Antenns  capillarea,  articulo  l™o  craasiore  migore ;  3  nltimis  psm 
dilatatis,  omnibus  setis  2  longis  apicalibus.  Metathorax  subtus  permagnus,  pcoai- 
nens,  planus,  antice  declivus,  pedibus  intermediis  in  decliritate  profonde  litis,  approzi* 
matis.  Coxs  antics,  exserts,  conic®,  postice  permagnsB  laminate,  abdominis  psrtCB 
anteriorem  obtegentes.  Abdomen  parrum,  6-articulatum,  (articulia  2  primis  toamfr 
datis  ?)  Tarsi  filiformes  consolidati,  unguibus  simplicibus. 

Head  large,  semicircularly  rounded  anteriorly,  acutely  angulated  on  tbe  tides  bcUtti 
labrum  very  short,  almost  concealed  by  the  margin  of  the  clypeus.  Thorax  Tcry  slMrti 
not  emarginate  in  front,  base  rounded,  angles  none.  Elytra  corering  the  abdoMt* 
decliTous,  scarcely  couTex  behind.  Palpi  filiform.  I  should  have  considered  this  iaMd 
a  Cybocephalud,  but  for  the  filiform  tarsi.    The  structure  of  the  antenns  differs  frM 


BSMARK8  Oir  THl  COLBOPTERA. 


LIA  Er. 

a  Er.  Z.  4,  800. 
Hd.  grossa  Fabr.  El  1,  847. 
TAEr. 

1  Er.  Germ.  Z.  4, 299. 
rrHE8X€oc^ 
eta. 

CROS8US  Er. 
cokxr. 
sFoHrr. 

chralifl /{amf.  B. /.  2,19. 
jtannKh.N.Z.X^l. 
mis. 
ictatas. 
Gtoff. 

•na  Rand.  B,  J.  2,17. 
mgmeat  Kh.  N.  Z.  104. 
DtrionaliB  Rand.  1 1 1 7. 
XU8  Zofr. 
las  Er.  Z.  5, 458. 
:8  Curtis. 


fickiiajul.  Mels.  P.  Ac.  2,  111. 
3]r  Za<r. 

lor. 

tridius  uni  Zieg.  P.  Ac,  2,  270. 

JBFabr. 


LuEMOPHLCEUB  Dej.  Er. 

biguttatos. 
Cucujus  Ing.  Sag.  J.  Ac  5,  S67. 
DEin>ROPHAOU8  Fabr. 

"glaber. 
Brontes  Fabr. 

dalnii8Fa&r.£2.2,97. 
SiLVANUS  Latr. 

*  planus. 
Parateketub  Spin, 

••  fU8CU8. 

Paramecosoma  Cur^. 

"denticulatum. 

inconspicuam. 
Atomaria  Kb. 

similis. 

longula. 

cingulata. 
CoRTicARiA  Martham. 

serricoUis. 

denticulata  Kb.  N.  Z.  110. 

similis. 

afEnis. 

convexa. 

reticulata. 

cavicollis  Man.  Germ.  Z.  5,  50. 
Laturidixjs  lUiger. 

reflexus. 


M>noolor.— Ellipticus  conyexus,  ferrugineas,  panctatai,  pabetoenf,  thoraee 
msrginato,  lateribas  modice  rotundatis.    Long.  *15.  Pie. 
(Uber.— Elongatus  piceus,  glaber,  capite  thoraceqae  panctatis,  hoc  longitu- 
biimpretso,  lateribus  sinuato,  elytris  panctato-atriatis,  margine  earn  antmnia 
mi  rafo.    Long.  *27. 

laaua.— Valde  depressus,  rufus,  capite  thoraceqae  denae  punctatis,  hoc  angalia 
late  emarginatis,  denteqae  vix  conspicao  ante  medium  armato,  angulis  antids 
is,  elytris  subtiUMime  punctalatis  pubescentibus,  stria  saturali  tenoi  impresaa. 
2. 

lacns.— Oblongo-oTatus,  antice  angustatus,  conrexus,  femigineo-ftisciia,  gros- 
ctatns,  aparse  pubescens,  thorace  lateribus  subangpilatis,  pone  mediom  4-deii- 
•  medium  crenatis,  basi  truncata  elytris  thorace  latioribus  tutara  nigra.  Long. 

sntiealatum.— Elongato-oblongum,  ferrugineum,  pnnctatum  minos  tnbtilittr 
€teens,  thonu^  transrerso  lateribus  paulo  rotundatis  crenulatis,  basi  msdis 
Mf  utrinque  impreasa,  elytris  stria  suturali  parum  profunda.    Long.  "OS. 
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Mtcetophaoub  Faibr. 
pictus. 

TRIPHTLL08  LcOr. 

didesmofl.  [261. 

Mycetophagus  did.  Say,  J.  Ac.  5, 
Derm xsTES  Lin. 

murinus  IJn.  Er.  Ins.  Germ.  8,  429. 
Btrruus  lAnnd, 

*  americanos. 

cyclophonw  Kb.  N.  Z.m. 
picipea /iTJ.  iV;  Z.  116. 
Tarius  Fabr.  EL  1, 105. 
''eximius.  • 

*  tesselatus. 
Syncalypta  DiUwyn. 

"^echinata. 
Platysoma  Leach. 

depressum  Er.  Jahr.  111. 
HlSTER  Xtn. 

abbreviatus  Fabr.  El.  1, 89. 

depurator  Say.  J.  Ac.  5, 33. 


americaniis  Payk.  81. 
sabrotundos  Say.  J*  Ae.  69  89. 
Paromalus  Er. 

bistriatus  Er.  Jahr. 
Saprinus  Leach. 
pensylvanicus  Er.  184. 
assimilis  Er.  184. 
distinguendufl. 
proximus. 
mancufl. 

Hister  m.  Say.  J.  Ac.  15, 41. 
firatemos  Lee.  B.  J.  5,  77. 

Hister  /  Say.  J.  Ac.  6, 40. 
Platycerus  Latr. 
"depressus. 
quercus  SchGn. 

PL  securidens  Say.  J.  Ac  8, 849. 

LvLcanus  querc.  Weber  Obe.  1,86. 
Geotrupes  Latr. 
miarophagus  Say.  J.  Ac  8, 211. 


^  B.  americaiiu8.^)blongo-OTmtas,  antioe  acutos,  conyextiSy  niger  dense  tawvHv 
fusco-pubescens,  thontce  nigro  dnereoque  yariegata,  eljtrit  satura  Tittleque  4  ligrili 
guttU  albU  intemiptis,  quse  spatium  transTenam  antice  dentatum,  poetiee  lalirihw 
obliquis,  medio  recte  truncatum,  fonnant;  gattisque  nonnullU  aliia  Temu  apkcao^ 
lique  retrorsam  positis ;  tenuiter  striatis.  Long.  '4.  Twice  the  aiae  of  B.  eydi^leni; 
found  from  Niagara  to  Lake  Superior. 

87  B.  eximius. — Oblongus  antice  acutus,  lateribui  parallelui,  niger  faseo-piBb(iNM» 
nigro  flaToque  Tariegatus ;  thorace  nigro,  cinereo  flavoque  Tariegato,  elytrii 
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Aphodius  /2Z.  cnitos  Ed,  I  L  105. 

"  bjrperboreiif.  Oxtomus  Lair. 

ctauMfOB,  [nee  Say.      strigatns. 

cancavtu  Ed.  J.  Ae.  N.  S.  1, 108,  Aph.  strigaius  Say.  J.  Ac.  8,  212. 

pinguts  Hd.  L  e.  108.  Rhtssemus  Muli. 

"angalarii.  **cribrosii8. 

"ooiuentaneiis.  .£oialia  Encyd. 

4-tuberciilatiis  Fo&r.  ^lacustris. 

*i  A.  hypcrboreot. — Oblongui  rufo-piceus  nitidafl,  capite  nigro,  tborac«  Uteribui 
panctato,  disco  leriisiino,  angulit  posticis  obtusif  rotundatU,  bad  Tix  marginata 
atrinqiie  obliqua,  nigro  lateribus  obsolete  rufis,  elytris  crenato-ttriatis,  intentitiiB  fere 
planity  leTiMimii.  Long.  -3.  Pic.  The  cljrpeus  is  smooth,  with  only  a  few  points  at 
ths  side,  the  margin  reflexed,  and  slightly  emarginate.  Belongs  to  Erichson's  di- 
tiakm  D,  as  well  as  the  three  following  species.  It  is  Tery  similar  to  A.  omisttu,  bat  dis- 
tfakgnished  (apart  firom  color)  by  the  smooth  dypeus  and  imponetured  elytra.  I  have 
ehaagtd  the  name  of  the  next  species,  as  it  cannot  be  Mr.  Say's  A.  eoncarus :  that  author 
makes  no  mention  of  the  large  scutellum,  which  he  would  not  hare  failed  to  obsenre  in 
eomparison  with  other  species.  I  know  not  how  Mr.  Haldeman  omitted  this  character 
ivbich  would  senre  at  once  to  distinguish  the  species  in  question,  and  A.  pinguis  from  all 
the  other  American  species  seen  by  him. 

"  A.  angularis.— Oblongus  niger  nitidus  supra  undique  sparse  subtiliter  punctulatus, 
thonoe  lateribus rotundato,  angulis  posticis  obtusis  non  rotundatis,  basi  Tix  marginata, 
Vtrinqne  oblique  rix  sinuata,  lateribus  punctatis,  disco  parce  punctato,  elytris  profundius 
srenato-striatis.    Long.  *26.    Pic.  Yariat  elytris  piceis,  pedibus  rufo-piceis. 

Agrees  with  A.  pinguis  in  being  coTered  with  a  fine  punctuation ;  the  clypeus  is  more 
hroedlj  emarginate,  and  the  posterior  angles  of  the  thorax  not  at  all  rounded ;  the  basal 
iMigln  of  the  thorax  is  interrupted  and  indistinct.  The  i  has  the  thorax  a  little 
wider  than  the  elytra.    Belongs  also  to  Erichson's  diyision  D. 

**  A.  eonsentaneus.— Elongatus,  rufo-testaceus,  elytris  paUidioribus,  capite  thora- 
eeqve  subtiliter  sat  dense  punctatis,  hoc  lateribus  parum  rotundato  angulis  posticis  ob- 
tmtHm  Tslde  rotundatis,  basi  tenuiter  marginata,  elytris  tBoraoe  non  latioribus  profunde 
«MBeto-striatis.    Long.  -2. 

Clypeus  margined,  scarcely  emarginate,  firontal  suture  straight :  the  punctures  of  the 
:  ue  intermixed  with  a  few  rery  minute  points.    Belongs  to  diTision  £,  of  Erich- 


*•  B.  eribfoeos.— Piceus,  opacus,  thorace  lateribus  rectis,  angulis  posticis  late  emar- 
giiiAtis,  basi  Tix  rotundata,  grosse  confertim  cribrato,  canaliculato,  elytris  antice  suban- 
g«etatis,  besi  emarginatis,  acute  10-costatis,  suleis  uniseriatim  leriter  punctatis.    Long. 

Heed  eoBTex,  punctured,  clypeus  scarcely  margined,  oblique  each  side.  I  should 
vete  this  species  to  Euparia,  were  not  the  posterior  tibie  destitute  of  the  rows  of  bris- 
ties,  end  the  external  spur  which  distinguish  that  genus  ;  they  hsTe  two  scarcely  dis- 
eemible  rudiments  of  teeth  on  the  outer  edge.  The  podex  is  entirely  concealed  by  the 
iijtra. 

**  M.  laenstris.-^)blonga,  eouTexa,  postioe  subdilatata,  nigra  nitida,  thoraoe  trans- 
irereo,  antioe  aagustato,  basi  marginata,  utrinque  oblique  subsinuata,  angulis  postids 
vetmkdatSe,  lateribus  marginatis,  antioeque  impressis,  sat  dense  grossius  punctato, 
elytris  Talde  cfenato-striatis,  interstitiis  couTexis  UeTibus.    Long.  '18. 

Heed  oonreXf  rough  anteriorly  with  eloTated  granules,  clypeus  finely  margined,  widely 
e^MTginate.    There  are  also  two  species  found  on  the  Atlantie  eoast. 
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Lachkosterka  Hope. 

"qaercina. 

Mel.  querc.  Kn.  N.Beit.  74. 

*  anxius. 

^consimilis. 

**futilifl. 
Serica  APLeay. 

Tespertina  Dej.  Cat. 
MeL  vespertina  Say.  J.  Ac.  8,  244. 

^tristifl. 
DiPLOTAXis  Kirby. 

triBtu  Kb.  N.  Z.  180. 


DiCHELONTCHA  HoT.  Kb, 

hezagona. 

MeUd.  hex.  Germ.  Ins.  Nov.  lU. 
elongate  Harri$. 

MelolofUka  eUmgata  F.EL%  174. 
virescens  Kb.  N.  Z.  184. 
testecea  Kb.  N.  Z.  185. 
Backu  Kb.  N.  Z.  184. 
OsMODERMA  LepeU. 
Bcabrum.  Chry  ^  P.  CeU  tab.  8,>^2. 

6  Gymnodusfoveaius  Kb.N.Z.l40. 

9 ruffosus  Kb.  N.  Z.  140. 


**  L.  quercina. — Castenea  nitida,  sapra  glabra,  antennis  pedibutqae  teataeeit,  tluRMt 
minus  subtiliter  punctato,  antice  angustato,  lateribus  parum  dilatatis,  angnlii  pottidi 
rectis,  basi  media  late  minus  extensa,  elytris  obsolete  3-costatis  sat  dense  pimetatii 
rugosisque,  umbone  humerali  minus  elevata,  angulo  sutnrali  obtuso,  pygidio  pott 
punctato.    Long.  *93. 

^  antennarum  olara  parte  reliqua  longiore,  corpore  cylindrioo. 

9  antennarum  clava  breTi,  corpore  postice  leviter  dilatato. 

This  is  one  of  a  group  of  very  closely  allied  species,  which  I  haTe  diTided  aoeor^ 
to  the  form  and  punctuation  of  the  thorax,  and  the  form  of  the  sutural  angle  of  tk 
elytra.    It  is  the  common  species  eyerywhere,  and  is  probably  Mel.  qnereina  Knoeh. 

*7  L.  anxia. — Nigro-castanea  nitida,  supra  glabra,  antennis  pedibusque  mfo-testacaif 
thorace  sat  dense  distinetius  punctato,  antice  angustato,  lateribus  pamm  dHatatiii 
angulis  posticis  rectis,  basi  media  late  minus  extensa,  elytris  leviter  8-oostatis  distiaelp 
ius  sat  dense  punctatis,  umbone  humerali  prominulo,  angulo  suturali  obtuso,  pygi'i* 
parce  punctato,  basi  longitudinaliter  rugoso.    Long.  *92. 

9  Corpore  postice  modice  dilatato.  More  dilated  behind  than  the  preceding,  wi& 
larger  punctures  on  the  thorax  and  elytra. 

*B  L.  consimilis. —Postice  nondilatata,  castanea,  nitida  supra  glabra,  antennis  ptdibaqoi 
testaceis  thorace  subtilius  parce  punctato,  antice  angustato,  lateribus  modioe 
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DiCSBCA  E9ck. 

diTmricata. 

Stmuris  dwaricata  Kb.  N,  Z,  154. 

Bupresiis  din,  f  Say.  J.  Ac.  8,  163. 

Dieerca  dvbia  Mels,  P.  Ac,  2, 142. 
anrichakea  Mels.  P,  Ac.  2, 142. 

pananpuncUUa  Mds.  Qnd. 
tenebrosa. 

Stenwrit  ten^.  Kb.  N.  Z.  155. 
kcostris. 
hignbris. 
InfoTeata. 
Anctlocheira  Esch. 
UneataDe/.  Cai. 

Buprestii  lineata  Fabr.  EL  2, 192. 
NuttailL 

consularis  Dej.  Cat^ 

Anaplis  NuttaUi  Kb.  N.  Z.  152. 
macuHventrifl. 

Bup.  maculiv.  Say.  Exp.  3. 

Bup.  S^otata  Lap.  Bup.  pi.  S2. 

AnopUs  rusticorum  Kb.  N.  Z.  151. 
itriatalV/.  CaL 

Bup.  striata  Fabr.  EL  2, 192. 
PlBJENOPS  Esch. 


'longipes. 

Bup.  lanffipes  Say.  J.  Ac.  8, 164. 
Chbtbobothbib  E$ck. 
dentipes. 

Buprestis  den.  Germ.  Ins.  Nov.  38. 
femorata  DeJ.  Cat. 

Bup.femorata  F.  EL  2,  208. 
•cabripenniB  Lap.  Bup.  pi.  &,  fig.  71. 

Odontamus  trinervia  Kb.  N.  Z.  157. 
AoKiLUS  Meg. 


adrena. 
Fornax  L&p. 
ipreiaa. 


Cratontchus  Dej. 

pancticollis. 

recticolHs. 

decnmanos  Er.  Germ.  Z.  3,  KM.' 

communis  Er.  ibid.  8, 102. 
Adelocera  Latr. 

•brevicornis. 
LiMONius  Esch. 

confuaus  DeJ.  Cat. 

querciniis  Dej.  Cat. 

Elater  quer.  Say.  An.  Lye.  1,  262. 
Campylus  Fisch. 

denticornis  Kb.  N.  Z.  l45. 
Jlavinasus  Mels.  P.  Ac.  2,  219. 

productus  ?  Rand.  B.  J.  2, 8. 
Cabdiophorus  Esch. 

TSLgaa. 
Crtptohtpnus  Esch. 

insignis. 

silaceipes  Germ.  Z.  5, 139. 

lacustris. 

tumescens. 

simplex. 

misellus. 

dorsalis  Germ.  5,  147. 

renifer. 
Ampbdus  Meg. 

lugubris  Germ.  5, 165. 

semicinctus. 
EL  semicinctus  Rand.  B.  J.  2, 10. 

apicaKs. 

EL  apicatus  Say.  Am.  Tr.  4. 
Amp.  melanopygus  Germ.  5,  161. 

phoenicopterus  Crerm.  5,  161. 

luctuosus. 

ferripes. 

sparsus. 

lutosus. 
Pristilophub  Latr. 

fusiformis. 


*  Klrbf  giTM  this  as  identioal  with  the  European  P.  appendieolaU :  the  charactsrs 
IB  tiiis  group  are  rather  obscure,  and  I  prefer  continuing  it  as  distinct  until  I  haye  an 
opportomtj  for  eonparison. 

>  This  species  is  Terj  near  to  A.  conspersa,  (Oerm.  Zeit.  2,267.) 
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CORTMBITES  Lotr* 

anchorago. 

Ctenicerus  Kendalli  Kb.  N,  Z.  149. 

•  E later  anchorago  Rand.  B.  J»  %  5. 
resplendens  Germ,  Z.  4,  60. 

LudiuB  resp.  Esch.   Than.  Arch. 

2,34. 
Elater  cerarius  Rand.  B.  J.  2,  7. 
cylindriformis  Germ.  4, 64. 

*  mirificus. 
DiACANTHUS  Latr. 

medianus  Germ.  4,  71. 
BubmetaUicoB  Germ.  4,  72. 
seneolos. 
bicinctus. 

Ludius  hie.  Dej.  Cat 
cariatus. 
•  El,  curiaim  Say. 
Ludius  propola  Dej.  Cat 
appropinquans. 

Elater  appro.  Rand.  B.  J.  2,  5. 
El.  ceripennis  Kb.  N.  Z.  160. 
splendens  Zieg.  P.  Ac.  2,44. 
furcifer. 
triundulatns. 

Elater  S-und.  Rand.  B.  J.  2, 12. 
spinosus. 
dubius. 
suturellus. 


umbradcns  Dej.  Oat 

pauperatiis  Dej.  CaL 

filifonnis. 

pnlcher. 

obesulns. 
Cyphon  Fabr. 

obscura  GuMn.  Hofft.  4. 

▼ariabilis  Cruirin.  t&. 
PrRACTOMlElf  A  Dej. 

borealis. 

Lampyris  bar.  Rand.  B.  /.  2,  II. 

fiilsa. 
Ptoolamfis  Dej. 

ardens. 

tsMlifer. 
Elltchnia  Dej. 

neglecta  Dej. 

corrusca  Dej. 

Lamp,  corrtuca  Fabr.  JSL  2, 100. 

lacustrU. 
CfiNiA  Nm. 

dimidiata  Lee.  J.  Ac.  N.  S.  1, 76. 
Celetes  Nm. 

mystacina  Lec.ib.  77. 

tabida  Lee.  ib. 
Eros  Nm. 

coccinatoB  Lee.  I.  L  77. 

modestns  Lee.  80. 

seger  Lee.  80. 
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HI.  Tklephorub  Gtof. 

ns.  bilineatas. 

bUhi.  Caf^ihaxi»  hUm.  iStijf.  /.  Ae.  8, 182. 

s.  Cnrtisii  Kb.  N.  Z.  247. 

aeuilcBvi,  Kb.  N.  Z.  248.  ^^nigrita. 

lot.  Bcitula. 

Canfihwrii  sc.  Say.  J.  Ae.  5,  169. 

9X9  dthtr  yeUow  or  ftiseoQf ,  the  2^  and  9^  joints  of  intemuB  equal,  and 
length  of  the  4f^ ;  clawe  with  a  large  tooth. 

'■nlot.'*- Niger  tenuiter  pubescens,  eapite  antice  flayo,  (eljpeo  apice  ftuco) 
lie  ponctato,  thorace  subtranaverso,  apice  angustato,  baai  tmncato,  antiee 
I  iwpreaao,  canalicolato,  punctato,  lateribua  flant;  elytrit  dense  soabrit, 
tMoletis ;  cozis,  antennarum  articulo  l">o,  palporom  baai  pedibntque  antids 
Bg.  '82. 

oint  of  the  antenne  is  longer  than  the  2pA^  but  shorter  than  the  4^.  The 
ighs  are  commonly  dusky  beneath,  sometimes  all  the  feet  are  black :  the  claws 

Btetas. —Niger  densius  cinereo-pubesoens,  oapite  antloe  obseure  rufo,  pos- 

punetato,  thoraoe  quadrato,  lateribus  rersus  basin  sinuatis,  angulis  posticis 

,  vdo,  dense  punctato,  disco  utrinque  pone  medium  eloTato,  elytris  minutt 

eribus  margine.  antice  pallido.    Long.  *28. 

joint  of  the  antennn  is  }  the  length  of  the  S*^,  which  is  equal  to  the  4<^ ; 

re  longer  than  in  the  preceding :  claws  with  a  broad  tooth. 

"ginelltts.  —  Niger,  dnereo-pubescens,  mandibulis,  antennarum  articulis  2» 

testaoeis,  e^te  postice  dense  punctato,  thorace  quadrate,  lateribus  fere  reo- 

e  testaceis  angulis  posticis  prominulis,  minus  dense  punctato,  disco  utrinque 

fate,  elytris,  subtiliter  scabris,  sutura  margineque  tenui  pallidis.    Long.  -31. 

I  last  in  form ;  the  palpi  are  shorter  and  more  dilated,  the  thorax  less  puno- 

^■*  joint  of  the  antenne  is  but  little  longer  than  the  ^^. 

erulns.— Atar,  undique  subtiliter  cinereo-pubeseens,  thorace  quadrato,  anguUf 

oninulis,  late  canaliculato,  disco  subtiliter  alutaceo  utrinque  pone  medium 

Bifiqiie,  elytris  snbtilissime  scabris,  pedibus  antennisque  ftiacis  basi  testaceis» 

is  «qnalibtts.    Long.  •25. 

moikMf  but  the  thorax  is  pubescent.  The  palpi  are  filiform,  daws  with  a  boroad 

ftnt.— Latiusculus  niger  subtiliter  pubescens,  thorace  brerissimo,  utrinque 
Utvflms  obUquis  reotis,  Udti,  lete  flayo  apice  nigra ;  dytris  snbtilissime  puno- 
Milnis  segmento  singulo  testaceo-marginato,  antennarum  bad  mandibuUsque 

Long.  17. 
m  SM  searodj  prominent,  the  d^  and  4f^  joints  of  the  antenna  are  equal, 
9  twioe  the  length  of  the  2Bd  ;  daws  dilated  at  the  base. 
Igrila.— Niger,  undique  cinereo-pubescens,  thoraoe  subquadrato,  latitudine 
nhan,  antioe  tIx  angustato,  undique  marginato,  angulis  postieis  rix  rotund»- 

Isri,  utrinque  pone  medium  modice  eloTato,  dytris  distinetins  pnnctatis, 
uatice  testaceo.    Long.  -22. 

Mid 4*  joints  of  the  antenns  are  equal,  eadi  twiee  as  long  as  the  >*; 
h  a  toeth:  palpi  moderatdy  dilated.  Varies  with  the  Bioath,  base  of  aa- 
iifi&  9i  iSkmaa,  and  anterior  feet  testaceous. 


S11.IB  i/f^. 

'■diffi'.'iik. 
Malthisus  Lair. 

parmhtt. 

niger. 
CoLLors  Er. 

tricolor  Er.  Mcnog.  57. 

Jialackiut  trie.  Say.  J.  Ac.  3, 182. 
Clkkcs  Fajv*.  Klug. 

nndatolos  Say.  B.  J.  1, 1€S. 

nabilns  ^/.  3/ofi.  CL  SSB. 

Tkanasimus  abdominalit  Kh.  244. 

thoraciciu  OL  4,  i8,p£.2,  22. 


HTi>3rocnLA  J^ 

<fifidfii  Zee.  ilA.  Zyc  5, 27. 
Xtlxtdtcs  Zrotr. 

focBlBf  Dtj.  CaL 
DoBCATOXA  Fair, 

nrefUtnm  Say  Ezp.  %  27S. 
A^coBirx  Fair, 

forcamm  Kb,  y.  Z.  190. 

emns  MdM,  P.  ^Ic  2,  309. 

OCHIXA  Zhtg. 

mgrm  lfe£t.  P.  iie.  2, 308. 
AxTHicrs  Faftr. 
4-giittato8  JSoU.  P.  ilixl,  304. 
"terminaKiL 
"difficilis. 
'^scabfricept. 


>*  T.  nigriceps.  —  PaUidus,  tpuse  longiot  cmereo-pobMceiiSt  otpito  poitiee  tigrtk 
thonce  latitndiiie  tIx  breriore,  cabquadrato,  mai^ne  nndique  elermto,  diseo  modietfb* 
▼ato,  medio  Ute  impreaao,  elTtris  distmctiiu  pnnctatis,  medio  lerittr  inftueatia.  Lqi|. 
•17. 

The  ^  and  ^  jointa  of  the  antouue  are  equal,  eaeh  being  on*  third  longw  thn 
£b4  ;  palpi  a  little  dilated,  poatpectna  fnacoas ;  clawi  bifid. 

»  S.  longicomia.  —Nigra,  iparse  pabescens,  thorace  latitadine  triplo  brevionilali 
flaTO,  margine  antice  posticeque  nigro  elerato,  angnlia  posticia  acuta  inci8ia»  l«vi;  dly> 
tris  minua  sabtiliter  ponctatis  mandibnlis  flam.    Long.  "2. 

The  antennae  are  rery  long;  the  2^4  joint  rerj  short  and  the  8i4  eqnal  to  tkt#; 
the  lateral  margin  of  thorax  is  rerj  narrow. 

i«  S.  difficilis.  —  Nigra,  cinereo-pubescena,  thorace  latitndine  triplo  bnnora^  talfai 
angnstato,  la;te  rufo,  margine  nigro,  antice  posticeqae  elerato,  angnlia  poatkit  MMli 
incisis,  Tix  subtiliasme  ponctulato,  elytria  ponctatis,  mandibnlis  flayia.    Long.  *2. 
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"gnnolaris.  Mordella  Fatfr. 

"pallent.  atrata  MtU.  P.  Ac.  2,  818. 

ScHizoTUS  Nm.  biguttula. 

cenricalis  Am.  ErU.  Mag.  5,  374.  **  pectoralis. 

PoGONOCERUs  Fuch.  "  Anabpis  Lotr. 

ooDcolor  iVfn./.  (7.5, 375.  nigra.                                       [1,99. 

Pedilus  Fiach.  Hallomenus  nig.  Hd.  J.  Ac.  N.  S. 

CoMFMrMA  Say.  B.  J.  1, 189.  yentralia  MeU.P.  Ac.  2,  312. 

lugubris.  "  filiformifl. 

imus  Nm.  I.  c.  376.  flayipennis  HdL  L  1. 100. 
Anthicui  lug.  Say.  J.  Ac.  5,  246. 

Yftriat ;  a  elytrornm  basi  rafetoenta ;  0  antennif  pedibm  eljtrisque  tetUceit,  hoc  flu- 
iia  lata  ad  medium  fusca ;  capite  thoraceque  fiuds :  r  capite  thoraeeque  tettaccia,  elf- 
tris  fascia  indistincta. 

A  rery  Tariable  species,  distinguished  from  the  preceding  only  by  its  scabrous  head 
Md  thorax  and  longer  pubescence.  The  varieties  did  not  occur  mixed  together ;  the 
type  and  o  were  very  abundant  near  Pt.  Porphyry :  0  and  y  are  found  along  the  en- 
tin  eoast  of  the  lake. 

*■  A.  granulans.  —  Subelongatus,  conTexus,  niger  breriter  albo-pubescens ;  capite 
tMmeeque  dense  minus  subtiliter  granulosis,  illo  basi  subemarginato,  angulis  acutis, 
liaaa  longitudinal!  tenui  l«Ti ;  hoc  capite  non  ang^tiore,  latitudine  breyiore,  oboyato 
kmk  tmneata,  obsolete  marginata ;  elytris  parallelis  dense  minus  subtiliter  punctatia, 
apiee  rufescente,  antennis  tibiis  tarsisque  testaceis.    Long.  '13. 

▼nriat,  o  capite  thoraceque  fusds,  elytris  testaceis  fascia  lata  ad  medium  nigra. 

0  testaceus,  elytris  fascia  fusca  indistincta. 

**A«  pallens.— Pallide  testaceus,  couTexus,  albido-pubescens,  oculis  nigris,  oapite 
trfaagnlari  basi  emarginato,  angulis  acutis,  minus  dense  punctato,  linea  longitudinal! 
layl,  thorace  capite  non  angpustiore,  latitudine  brcTiore,  oboyato,  obsolete  canaliculato, 
Ml  dense  punctato,  elytris  subtilius  punctatis,  apice  subtruncatiB,  abdomine  nigro-ftis- 
eob    Long.  *11. 

*M.  peetoralis.—-Angnista,  nigra  dense  pubesoens,  thorace  latitudine  sesqni  bre- 
fitn,  latflribus  rectis,  macula  parra  flaya  utrinque  yersus  apioem,  elytris  postice  paulo 
atttmatis  macula  magna  basali  ad  suturam  fere  extendente,  sutura  margineque  poniS 
■Mdimn  anguste  flsTis,  abdominis  segmento  singulo  flayo-marginato,  antennis  pedibos 
pMloribosque  flayis,  his  macula  magna  utrinque  nigra.    Long.  *13.    Kakibeka. 

*  I  baye  found  it  necessary  to  divide  this  genus,  and  therefore  give  the  characten  of 
wf  two  groupa. 

«>•     -^  ANTHOBATES. 

Taiai  anterioret  articulo  3*^  subcalceato,  emarginato  que ;  4*»  minuto  yix  conspicuo. 
Uagiiea  simpUces,  basi  dilatati.  Abdomen  conicum,  stylo  anali  nullo :  coxis  anticis 
,  conieis,  prostemum  obtegentibus.  This  genus  contains  Anaspis  3-fasciata 
.  P.  Ae.  2,  313,  and  two  other  similarly  colored  species. 

ANASPIS. 
Tani  anteriores  articulis  decrescentibus,  4i»  perbreri,  bilobato.    Ungues  basi  lata  ylz 
^ynt**'     Abdomen  et  coxsb  ut  supra. 
•*  A*  filiformis. « Linearis,  rufo-testacea,  dense  flayo-pubesoens,  thorace  capita  pa- 
i  latiora,  latitudine  sesqui  breviore,  angulis  postids  raetis,  elytris  subtilissimet 
i  nigoiit,  abdomine  fusoo,  anteunia  nigris,  basi  ttstaeda.    Loag.  *1. 


Ip^^tta  r<rl 


l^mta  rsi.  ^  wr.  ^^  t.  fiL 


jfiscxHi^  .Vs.  £ic.  3§au  ^  177. 
I>rm.r*  Psadur. 

Pttho  iLtfr. 


XTUTAPflSpfc. 

' bcpRMoideiPI:.-  ^^KkN.Z,  140. 
rALTTSiJca. 

ScmArriA  Loir. 

>iliniiii  ■■  Hd^le.  100. 
CiSTTLA  Fair. 

SRk«a  Soy.  /.  Jc  8,  S70. 
Plattdcma  Zap. 

dTpestm  Hd.  J.  Ac.  N.  S.  1, 101 

'NCUTES. 


cracsbs  Mm,  P.  Jr.  X  51. 


UnsFoftr. 
oenmboides  Foftr.  £Z.  1, 594. 

7Vii«Mo  relim.  Soy.  Ei^  %  271 
TuioloMU  Beano. 

*  CSTMODES. 

diackoUis. 


•  E.  iMcUbRk—N^n  opftM.  coBfertiaaM  nbcxfitcr  poaetota,  braritar  pabetecn, 
froact  nmrtli  parwm  rsfft,  U^  ipanepvaetAtOy  breri,  profimde  ouxgiiutto.  Long.  "tt. 

Verr  didmat  ham  B.  atnta  ia  A»  fbna  of  the  Ubnun. 

**  S.  TipMoeiu. — EIoBgmtos,  aiger,  topn  obacnie  ▼vcacent,  nitidiifl,  eapite  tkoiMiqw 
d«nse  puBctatit,  koc  eapit*  aoa  btiort,  Uteribos  rotim<Utis,  b«si  aaguttato,  eljtDi 
tkonc«  flcsqoi  latiociba*,  sabtilitcr  piiaetato-«trUtis,  sutun  iatentitiiaqae  ahOBii 
punetu  paacia  Mfiatis,  aateaais  capite  thonccque  longkvibos,  bad  mfo-pieiit.  LMf* 
•12. 

**  M.  macuUta.  —  Fosca,  nitida,  poaetata,  breTiter  tIx  coatpicae  pabeawM,  tkonet 
fere  semicirculari.  baai  aiedia  late  lobata,  angalia  poetieis  acatia,  impretcioBt  msu 
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ATBTJS. 

omis. 

u8  mon.  Rand.  B.  L  2,  22 

lus  Lin, 

ins  Say,  J.  Ac.  5,  262. 

>DE8  Stev. 

sas  Sch.  1,  326. 

I  SeA. 

18. 

ERE8  Sch. 

Sch.  2,  284. 
i  Sch. 
atus. 
rs  Germ. 

s  Sch.  2,  345. 

IS  Kb.  N.  Z.  lOS. 

rNCHUS  Germ. 

iius. 

»  Germ. 

snsis  Germ :  -ScrA.  3,  262. 

Rand.  B.  J.  2,  24. 

US  Sch. 

r. 

us  Sch. 

u 


Anthonomus  Germ. 

signatus  Sch.  7,  221. 
Phytobius  SchmidL 

inaeqaalls. 

Ceutorynchus  inas.  Say.  Cure.  22. 
Orchestes  lUiger. 

pallicornis  Sch.  3,  505. 
Ceutobhyncus  Schi^vpel. 

nigrita  DeJ. 

nodicollis  Dej. 
CossONUS  Fabr. 

platalea  Say.  Cure.  24. 
Rhyncolus  Creutzer. 

pulvereus. 
Hylurgus  Latr. 

ainericanus  Dej.  Cat. 

BOSTRICHUS. 

conformis  Dej.  Cat. 

cum  duobus  alteris. 
Cis  iMtr. 

obesus. 

rugosus. 

Triphyllus  rug.  Rand.  B.  J.  2,  26. 
Spondylis  Fabr. 

"  laticeps. 


uUs  subflcqualibos.  Mentuxn  quadratura,  latitudine  fere  daplo  brerias,  antiee 
atom.  Pedes  tcnues,  tarsi  articulo  1  ™o  longiore.  Approacbes  Boros,  bat  the 
vre  Tery  different :  the  clypeus  is  not  prolonged  in  front  of  the  antcnnie,  and 

margin  hends  downwards  before  reaching  the  eyes. 

collis.  —  Elongatus,  piceus,  punctatus,  capite  lateribus  parallelis  antiee  acute, 
tpito  plus  sesquilatiore,  transverso  rotundato,  basi  angustato  truncatoque ; 
,o,  ad  latcra,  et  in  disco  Icvitcr  bi-imprcsso ;  elytris  thorace  non  latioribus 

versas  suturam  indistincto  striatis.     Long.  -02. 

IKATHUS.  Corpus  alatum  clonf^ulura.  Caput  olon{?ntum  antiee  acutum  oculis 
sgerrimiSi  clypeo  iinprcsso,  marginato  labro  valdo  transverso.  Antennic  longe 
m  sttSi  capite  thoracequc  longiores,  articulo  3  ^  Icviter  elongato,  3  ultimis 
Atis.  Mandibular  apice  inciscc,  intus  scrrata?.  Palpi  maxillares  articulo 
riter  inflatOy  truncato.  Mentum  transversum,  antiee  truncatum.  Pedes 
rai  articulo  1  ™o  longiore. 

act  what  induced  Mr.  Randall  to  class  this  insect  with  the  (£demerid»,  it  ft 
Tenebrionite,  although  the  position  of  the  antcnnro  with  reference  to  the 
Boliar.  Only  the  last  three  joints  of  the  antenna;  are  moniliform. 
dcepe.  —  Niger,  punctatus,  thorace  cordato,  capite  non  latiore,  obsolete  car- 
:n»  costis  3  tcI  4  minus  distinctis,  antennis  capite  thoraceque  fere  longiori- 
ig.  75. 

16 
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Criocephalus  Mtils. 

agrestis  Hold.  Am.  Tr.  10,  85. 
Tetropium  Kirby, 

Imamtsron  Dej,  Mtds, 
cinnamopterum  Kb,  N,  Z.  174. 
Callidium  Fahr. 
dimidiatum  Kb.  N.  Z. 

Clfjtus  pallialus  Ihl  1 1 41. 
proteus  A'6.  N,  Z.  172. 
coW&re  Kb.  N.  Z.  171. 
Clytus  Fabr, 
speciosus  Say.  Am.  Ent.  pi.  53. 
undulatus  Say.  \b. 

undaius  Kb.  N.Z.  175. 
Sayi  Lap.  Clyt.  . 


var.  lunitlatut  Kb.  N.  Z.  175. 

"  gibbulus. 
iBDiLis  Sen, 

"despectus. 
Amniscus  Dej. 

macula  Hold.  I.  c.  48. 
Lamia  macula  Say.  /.  ilc.  5,  IML 
PoGOKOCHERUB  Meg. 

"penicillatiu. 
Tetraopks  Dalm. 

5-maculata8  Lee,  Hd.  L  c.  59. 
Saperda  Fabr. 

''adspersa. 

"moesta. 


Eagle  Harbor,  Mr.  RathTon.  Very  similar  in  appearance  to  S.  baprestoidet,  tat  the 
form  of  the  thorax  is  different.    The  posterior  tibis  are  scarcely  dilated  at  the  tai. 

3^  C.  gibbalus.  —  Niger  piibesccns,  thoracc  oblongo.  modice  elerato,  confertBOBt 
punctato,  clytris  confertim  subtiliter  punctatis,  bani  subgibbosis,  gibberis  minai  den- 
tis,  ante  medium  rufis,  linois  2  obliquis  apiccijue  densius  cincreO'vUlosis :  antemunB 
articulo  !«»«  tirsisqac  rufis.    Long.  -27. 

Very  similar  to  C.  verrucosus,  but  the  thorax  is  less  elevated  and  the  elytra  MR ' 
distinctly  punctured  and  much  less  gibbous  :  the  3rd  joint  of  the  antenns  is  notim* 
ed  ^vith  a  spine :  in  the  markings  there  is  no  difference,  except  that  the  cinaeou  UoH 
arc  less  oblique. 

^  JVi.  dcspcftus.  —  Niger  cinereo-pubesccns,  supra  punctis  pluribos  nigro-pobeuenti' 
bus  varicgatus,  thoracc  transvcrso  lji*vi,  basi  abruptc  constricto,  serieqoe  tiin«n>» 
punctorum  notato ;  elytris  apice  truncatis  macula  oblonga  sublaterali  Tenof  Mifa* 
fascia(iue  anguluta  pone  medium  uigris.     Long.  '41. 

The  untennir  and  posterior  tibiic  are  annulated,  the  former  in  both  lexet  M  fitdc 
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iMUS  Dtj,  Kb.  •  EvoDiNus. 

:xu  Hd,  /.  c.  51.  monticola. 

T  Kh.  N.  Z.  167.  Lepiura  morU.  Rand.  B.  J.  2,  27. 

jr.  •''AcMiEOPS. 

:  Fabr.  discoidea. 

a  Sch.  Syn.  8,  414.  Pachyta  disc.  Hold,  1 1.  60. 

ens.  proteus. 

tua.  Leptura  Proteus  Kh,  N.  Z,  186. 

}fia  atten,  Hd.  Am,  Tr,  10, 59.  Pachyta  sMineata  Hd.  60. 

u  *^trigilata. 

itatoT. — Niger,  pube  cinereo  variegatus,  thorace  confertim  ragoso-puncta- 
oruonUlibus  dense  albido-pubescentibus,  scutello  albo,  elytris  dense  punc- 
tis  antice  elevatis ;  rufo-piceis,  pube  cinereo,  fuscoque  variegatiB,  an  tennis 
iteo  annulatis.     Long.  '98. 
rery  similar  to  M.  confusor  Kb.  (maculosus  Hd.),  but  the  thorax,  which  is 

that  species  with  a  few  small  punctures,  is  rugosely  punctured,  and  the 
tie  elytra  is  slightly  prolonged.  The  $  has  very  long  black  antennae. 
LE13.  Caput  mox  pone  oculos  non  constrictum  ore  attenuato,  palpis  labi- 
ice  dilatatis.  Antenna:  ante  oculos  inserts?,  longoc  ;  oculi  antice  emarginati, 
ncati.  Tibia;  postica;  apicc  truncatcc,  calcaribus  terminaliter  sitis.  Thorax 
Elytra  triangularia. 

rem  Toxotus  cylindricollis,  &c.,  in  the  form  of  the  eyes,  as  well  as  the  situa- 
t  terminal  spurs  of  the  tibia;.    The  spinous  thorax  gives  an  appearance  like 

To  this  genus  belongs  the  European  Toxotus  cursor, 
s.  — Minus  elongatus,  nigcr  subtiliter  dense  punctatus  longe  cinereo-pubes- 
lee  canaliculate,  antice  angustato,  basi  apiceque  profunde  constricto,  lateri- 
tabereulatis,  elytris  postice  angustatis,  apice  subtruncata,  glabris  punctatis 
lo  taepius  infuscato ;  antennis  articulo  4^  abbreyiato.  Long.  -6.  Pic. 
mm.  Caput  mox  pone  oculos  angustatum,  ore  attenuato;  palpis  apice 
ineatis.  Antenntc  ante  oculos  inserta?,  longa; :  oculi  magni  vix  emarginati. 
«ribas  acute  tuberculatus.  Mesostcmum  angustum,  parallelum,  coxis  mag- 
rm  triangularia,  apicc  truncata. 

icola. — Niger,  fulvo-pubcscens,  tboracc  canaliculate,  utrinque  constricto, 
^tiUssime  rugose  punctatis,  flavis,  utrinque  maculis  2  parris  ante  medium 
n  litis,  alteris  2  majoribus  lateralibus,  apiceque  nigris :  antennis  rufescenti- 
re  vix  brevioribus.  Long.  "4.  On  the  flowers  of  Comus. 
Eors.  Caput  mox  pone  oculos  angustatum,  palpis  apice  recte  truncatis. 
mte  oculos  inserta;.  Thorax  apice  constrictus,  Tel  tuberculatus,  vel  gibbus, 
I.  Mesostemum  triangulare. 
ron*  group,  which  may  be  divided  into  two  sections. 

f  thick,  mouth  short. — Pachyta  thoracica  Hd.  some  new  species,  with  the 
P.  Tirginea  and  collaris. 

r  more  slender,  mouth  elongated :  the  species  cited  aboTe,  with  4-Tittata. 
igilatm.— Niger,  punctatus,  flavo-pubescens,  capite  elongate,  subrostrato,  tho- 
exo  antice  angustato,  tenuiter  canaliculate,  minus  dense  punctate,  elytris 
,  postice  non  angustatis,  apice  truncata,  luteia  humeris  apiceque  inAucatis. 
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Lept,  strig.  Payk,  Fn,  Suee.  8, 112. 

Pachyta  strig,  MuLs,  Long.  246. 

LepL  sendmarginatat  Band,  B.  J. 
2,  30. 
•  Anthophilax. 
▼iridis. 
malachitica. 

Leptura  mal,  Ed,  I.  c,  64. 

Stenura  cyanea  Hd,  P.  Ac.  8, 151. 
Stbangalia  Latr.  Serv.  Muls. 

^Stmnura  Serv. 
nigrella. 

Lq>t.  nigrella  Say.  J.  Ac.  5,  279. 
•plebeja. 

Leptura  jH.  Band.  B.  J.  2,  28. 
cordifera. 

Leptura  cord.  01.  Ins.  4,  73. 
6Hnaculata. 

Leptura  G-mac.  Lin.  Kb.  N.  Z.  182. 
subargentata. 

Leptura  subarg.  Kb.  N.  Z.  184. 


Leptura  Lin. 
canadensis  Fabr,  EL  2, 857. 

6  tenuicomis  Hd.  2.  c  64. 
proxima  Say.  J.  Ac.  8,  420. 
chr}'80Coma  Kb.  N.  Z.  182. 
rufula. 

Pachyta  ruf.  Hd.  L  c.  60. 
pubera  Say.  J.  Ac.  5,  279. 
**  tibialis, 
mutabilis  Nm.  Ent.  Mag. 

luridipennis  Hd.  I.  c.  63. 
sphericollis  Say.  J.  Ac.  5, 280. 
DoNACiA  Fabr. 
proxima  Kb.  N.  Z.  225. 
episcopalis  Lac.  1. 
magnifica. 
hirticollis  Kb.  N.  Z.  226. 

rudicollis  Lac.  Chrys.  1, 108. 
porosicollis  Lae.  S>.  1, 150. 
fulgens. 
disdncta. 


The  ^  and  4*1^  joints  of  the  antennsc  are  equal,  and  a  little  shorter  thaatksl'. 
Varies  with  the  elytra  fuscous.  I  have  diligently  compared  this  with  Enropeta  9C^ 
imens,  without  finding  any  difference. 

*•  ANTHOPHrLAx.  Caput  mox  pone  oculos  constrictum,  palpis  dilatatis,  UUsttv 
multo  latioribus.  Antennse  ll-articulatx,  inter  oculos  inserts;  oculi  emargiattL 
Thorax  angulis  posticis  rectis,  utrinque  modice  constrictus,  lateribus  acute 
latis. 
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poflilla  Say.  /.  Ae.  5,  29S. 
fulTipes  Lae.  Chrys.  1, 1B2. 
cnprea  Kh.  K  Z.  225. 
gracilis, 
aurifer. 
gendlifl. 

emaiginata  Kh.^  N.  Z.  224. 
flaTipes  Kb.  N.  Z.  223. 
jucunda. 
confuaa. 
Orsodacna  Latr. 
tibialis  Kb,  K  Z.  221. 

Stneta  Esch.  Lac. 

mbicmida  Lac.  Lc.l,  230. 
•  Taraxis. 

abnonnis. 
Crtptoceph  ALUS  Fohr. 

4-maciilatu8  Say.  J.  Ac.  8, 441. 

tridens.  MeU.  P.  Ac.  8, 172. 
Pachtbrachys.  Dej. 

M-nigram  Hd.  J.  Ac.  N.  S.  1, 261. 

abdominalis  Hd.  ibid,  268. 
Hbtxraspis  DeJ. 

pumiliu  Dej.  Cat. 
Pachkbphobus  Dej. 

lO-Dotatus. 

Colaspis  lO-not.  Say.  J.  Ac.  8,  445. 
Pack,  variegatus  Dej.  Cat. 


Mbtaohroma  Dej. 

gilnpes  Dej.  CaL 

canella  Dej.  Cat. 

Crypt  caneUus  F.  El.  2,  52. 

4-notata. 

Colaspis  A-not.  Say  J.  Ac,  8, 446. 
NoDA  Dej. 

pi}ncticoUiB  Dej.  CaL 

parvula  Dej. 
FiDiA  Dej. 

lurida  Dej. 
Colaspis  Fabr. 

lineata. 
Phyllodecta  Kb. 

*vitellinaB  teste  Kb.N.  Z.  216. 
Helodes  Fabr. 

trivittata  Say.  J.  Ae.  5,  298. 
Phytodecta  Kb. 

"  nifipes  teste  Kb.  N.  Z.  218. 
LiNA  Meg. 

discicollifl. 

consanguinea. 
Chrysombla  Lin. 

scalaris  Lee.  An,  Lye.  1. 

^iree  Say. 

conJinisKb.N.Z  211. 

elegans  Oliv.  91,  94./^.  92. 
Plectboscelis  Chevr. 

chalcea  Dej. 


^  Taraxis. —  Antenne  basi  distantes,  breriaseale  articulo  1  b>o  nuyore  crassiore,  S>* 
seeando  seaqoi  longiore  5  ^  4  *<>  que  paulo  breTioribus,  reliquis  longitudine  crassioribos. 
Oenli  emarginati.  Coxa*  anticcc  parro;  globose,  approximato;,  prostemo  non  promi- 
iiiilo.  Abdomen  articulo  5  to  majore  infeme  emarginato,  segmentulo  anali  aucto.  Tarti 
■rtiealo  3  ^  lato,  pamm  emarginato,  unguibus  late  appendiculatis.  Palpi  apice  acumi- 
nati.  Thorax  elytris  angustior  a  medio  ad  basin  yalde  angustato  constrictoque,  apica 
Hemm  leriter  cons  trie  to,  elytris  cylindricis  apice  rotundatit. 

T.  abnonnis.  —  Testacea,  nitida,  grosse  punctata,  thorace  linea  minus  distineta 
Isrri,  elytris  ad  scutellum  et  pone  medium,  cum  yertice,  pectoribusque  rofescentibiis. 
Long.  *16.  I^c.  Looks  like  a  minute  Syneta,  but  at  once  distinguished  by  the  abdo- 
men, tarsi  and  antennie. 

4S I  gire  this  as  identical  with  the  European  on  Kirby's  authority.    I  haye  not 
Me  to  compare  specimens. 

^  I  hftTe  had  no  opportunity  of  comparing  with  European  specimens. 


288 


LAKB  8UPEBI0B. 


confinifl  Dej. 
DisONTCHA  Chevr. 
5-yittata. 

AUica  b-viL  Say,  J.  Ac,  4, 85. 
Gbaptodeba  Chevr, 
cnprea. 
ignita. 

Alt,  ignita  lU,  Mag,  6,  117. 
Gallebuca  Fabr, 
canadensis  Kb.  N,  Z,  219. 
cribrata  Dtj, 

gelatinariflB  Fahr,  El.  1,  490. 
'sagittariflB  GylL  tesU  Kb.  219. 
notnlata  Fabr,  El,  1,  489. 
Olivieri  Kb,  N.  Z.  218. 
HiFPODAMiA  Chevr.  Redi. 
abbreviata  Dej.  Cat. 

Coccinella  abb.  Fabr.  E.  1, 360. 
parenthesis. 

Coccinella  par.  Say.  J.  Ac.  4,  98. 

C tridens  Kb.  N.  Z,  229. 

5-signata. 

Coccinella  5-sig,  Kb.  N,  Z,  230. 
13.punctata  Dej,  Cat, 

Cocc.  IS-punc.  Lin,  Fn,  Su,  481. 

C  —  tibialis  Say,  J,  Ac,  A,  94. 
Coccinella  Ztn. 


5-notata  Kb.  N.  Z.  280. 
8-fasciata  F.  El  1,  868. 
tricuspis  Kb.  N.  Z.  281. 
incamata  Kb.  ib, 
Tenusta  Mels.  P.  Ac.  8, 178. 

notulata  Dej.  Cat 
15-punctata  oliv. 

mali  Say.  J.  Ac.  4,  98. 
pnlUta  Say.  J.  Ac.  5,  802. 

notans  Rand,  B.  J.  2, 49. 
confuse-signata. 
picta  Rand.  B.  J.  2,  61. 

concinnata  Mels.  P.  Ac.  8, 1 77. 
inunaeulata  Fabr.  EL  1,  857. 
Psyllobora  Chevr. 
20-maculata. 

nana  Dej.  Cat. 
.    Cocc.  20-mac.  Say.  J.  Ac.  4, 98. 
Brachiacaxtha  Chevr. 

bis-5-pustulata  Fabr.  El.  1  884. 

ursina  F.  ib.  386. 

var.  minor. 
disconotata. 
consimilis. 
•  OXYNYCnUS. 
moerens. 

SCTMNUS. 
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Orthopbrus. 
punctum.  flavidus. 

"kxmatOS.  COBTLOPHUS. 

logabrii. 


Plate  8th  rqfre$ent$  twelve  new  ipecies  of  the  Coleoptera^  cfo- 
eeribed  in  the  preceding  Calalogru. 


On  glancing  over  the  catalogue  which  is  just  ended,  the  entomolo- 
ipst  cannot  fail  to  be  struck  with  two  very  remarkable  characters  dis- 
{dajed  by  the  insect  &una  of  these  northern  regions,  first,  the  entire 
absence  of  all  those  groups  which  are  peculiar  to  the  American 
continent.  Thus,  there '  is  no  Dicaelus,  no  Pasimachus  among  the 
Carabica ;  the  Brachelytra  are  represented  only  by  forms  common 
to  both  continents.  Among  the  Buprestidse  is  no  Brachys  ;  in  the 
Searabffiidse,  the  American  groups  (except  Dichelonycha)  are  com- 
{detely  unrepresented ;  in  brief,  there  is  scarcely  a  genus  enumerated 
which  has  not  its  representative  in  the  Old  World.  The  few  new 
genera  which  I  have  ventured  to  establish,  are  not  to  be  regarded  as 
ezoeptions,  they  are  all  closely  allied  to  European  forms,  and  by  no 
means  members  of  groups  exclusively  American. 

Secondly,  the  deficiency  caused  by  the  disappearance  of  charac- 
teristic forms,  is  obviated  by  a  large  increase  of  the  members  of 
genera  feebly  represented  in  the  more  temperate  re^ons,  and  also 
by  the  introduction  of  many  genera  heretofore  regarded  as  confin- 
ed to  the  northern  part  of  Europe  and  Asia.  Among  these  latter 
ire  many  species  which  can  be  distinguished  from  their  foreign 

**  8.  Uciistris. — ^Breriter  oralii,  eonTezas,  pimetatiifl,  niger,  mesottemo  Uto  fera 
tnmeato,  abdominis  Uminii  integris,  basi  punctatis,  ad  marginem  segmenti  im  fare 
•xtmdeiitibiis.  Long.  *09.  ^  articulo  ultimo  abdominis  proftinde  tiiangulariter  iik- 
ffHio  ;  basi  minus  dense  punctata ;  pedibus  rel  rufis,  rel  piceis,  rufo-marginatis. 

9  abdomine  integro,  squaliter  dense  punctato,  antennis  pedibusque  nigris,  postieia 
iWMiHunquam  rufis. 

**  8.  oraatos.— BUipticua,  oonTezus  dense  snbtiliter  punctatus,  niger  eljtris  atrinqme 
■Mola  magna  obliqua  ante  medium,  alteraque  magna  orbiculata  pone  medium  liete 
!«&,  aatennantm  basi  tibiis  tarsisque  ftisoo-rufis,  abdominis  laminia  eztrtvaam  omnliip 
Maoatanio  Uto,  parum  amaiginato.    Long.  «C6. 
16* 
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analogaes  only  by  the  most  careful  exanmuiticm.  This  panDefism 
is  sometimes  most  exact,  nmning  not  merely  tfarou^  Ae*  genera, 
bnt  even  through  the  respective  species  of  which  they  are  composed ; 
thus  of  the  two  species  of  Olisthsrus,  each  is  most  closely  related 
to  its  European  analogue,  0,  laticeps  being  similar  to  0.  megaee- 
phalus^  while  0.  mtiduM  can  scarcely  be  known  from  0.  mib^riatuM. 

While  upon  this  subject,  we  may  take  occasion  to  distingoiah  the 
different  kinds  of  replacement  of  species,  which  axe  observed  in  pass- 
ing from  one  zoological  district  to  another  more  or  less  distant 
There  appear  to  be  four  distinct  modifications  by  which  firanas  are 
characterised. 

1st.  When  the  same  species,  or  organic  forms,  so  similar  as  to  pre 
sent  no  appreciable  difference,  appear  at  points  so  situated  m  to 
preclude  the  posBibUity  of  any  mtercommunication.  The&e  are  ni'^Krt 
rarej  and  are  only  observed  when  the  phyHical  eircumstanees  under 
which  the  speciea  exists  are  nearly  identical. 

2d*  When  a  species  m  one  district  is  paraUeled  by  another  in  a 
different  region  so  cloaely  allied  that  upon  a  superficial  glance  the/ 
would  be  regarded  as  the  same.  These  are  called  analoffoim  i^mm; 
e.  g.^  the  Olisth^eri,  Spondyli,  Bembidia,  Helophori,  &c.,  ic*,  rf 
the  preceding  catalogue,  as  compared  with  European  species. 

3d,  Where  several  apeciee  in  one  re^on  are  represented  hj 
several  others  of  the  same  genua,  which  jierform  a  mmilar  part  tn 
the  economy   of  nature,  without,  however,  dispkying  any  ferthef 
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rinm  of  fonns  is  still  preseryed,  but  where  the  general  arrangement  is 
totally  diffinrent,  the  prominent  groaps  of  one  continent  being  either  , 
feebly  represented  on  the  other,  or  else  entirely  wanting. 

It  does  not  become  us,  in  the  present  imperfect  state  of  tropical 
exploration,  to  determine  what  groaps  are  peculiar  to  each  continent ; 
we  can  merely  say  tiiat  particular  forms  are  more  i^undantm  certain 
redone.  For  by  a  strange  &tality ,  (at  least  in  Coleoptera,)  no  sooner 
is  any  group  admitted  by  a  common  consent  to  be  exclunvely  Amer^ 
ican,  than  suddenly,  as  if  produced  by  the  well-known  jugglery  of 
tiiose  countries,  a  species  starts  up  in  Central  Asia,  or  Afiica,  (e.  g., 
Galerita,  Agra,  Sandalus.)  StiU,  enough  remains  to  show  us  that 
the  prevailmg  character  of  tropical  &una  is  individuality;  the 
production  of  peculiar  forms  within  limited  re^ons :  wUle  the  dis- 
tinguishing feature  of  temperate  and  arctic  fauna  is  the  repetition  of 
similar  or  identical  forms  through  eztensiye  localities. 

On  proceeding  now  to  illustrate  these  deductions  by  special  exam- 
ples from  the  catalogue  before  us,  it  will  be  seen  that  the  parallelism 
of  species  in  temperate  and  fii^d  climates  can  be  demonstrated  more 
particularly  in  the  genera  which  are  more  universally  diffused  over 
the  earth,  or  in  those  which  are  especially  confined  to  temperate  re- 
ffooB^  than  in  such  as  receive  their  principal  development  within  the 
tropics.  Thus  for  instance,  among  the  great  group  of  Carnivorous 
Gdeoptera,  the  terrestial  species,  (although  well  represented  in  cold 
eHniates,)  ccmtain  an  immense  number  of  genera,  each  of  which 
(with  few  exceptions)  seems  to  have  a  particular  locus,  external  to 
which  it  is  feebly  represented.  Accordingly  in  this  group,  the  par- 
allelism of  species  is  by  no  means  clear,  and  the  forms  are  rather  to 
be  oonadered  equivalent  than  analogous.  On  the  other  hand, 
among  tiie  aquatic  Predaceous  Coleoptera,  the  genera  are  but  few, 
and  the  tribe  is  more  abundant  in  cold  re^ons ;  and  in  these  the 
parall^sm  is  most  exact,  so  that  there  are  but  few  mentioned  in  the 
preceding  pages,  that  have  not  tiieir  exact  counterparts  in  Europe. 
The  characters  appended  to  the  new  species  will  render  this  sufSdent- 
fy  obvioas  to  the  student,  while  the  relations  of  those  previously 
described  by  Eirby  and  Aub6  have  afaready  been  deariy  pdnted  out 
by  tiiose  authors. 

Passing  on  to  the  otiierwater-beetles,  the  species  of  Helophoms 
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and  Ochthebhu  will  aff>rd  other  striking  exaapke  of  fl&  panlldiflDi. 
Among  ihe  Brachelytra  are  nnmerons  other  instaoceg,  the  most  re- 
markable being  the  genus  Olisthseros,  already  alluded  to.  Protfli> 
nus  and  Megarthms  also  for  the  first  time  appear  on  this  cantineBt 
The  Aphodii  with  large  seutellum,  the  Ditylns,  Pytiio,  Sphssriesles, 
and  Spond jlas  are  also  good  illnstrations.  Among  the  ElatMrids  are 
nmnerons  instances,  but  having  not  yet  submitted  this  group  to  pld> 
losophical  study,  I  have  not  ventured  to  describe  the  new  qwdeSy 
but  have  merely  indicated  them  by  names.  For  the  present  there- 
fore,  any  remarks  on  the  parallelism  of  the  forms  in  this  group  i 
be  postponed.  Notwithstanding  this  approximation  to  a 
subarctic  standard,  we  still  find  in  these  boreal  regions,  a  prevatli^ 
character  of  North  American  fauna — the  extreme  paucity  of  Cureu- 
Iionid».  The  Donacise  too,  although  numerous,  do  not  afixd  any 
prominent  parallelism.  The  American  species  can  only  be  regarded 
as  equivalent  to  the  European. 

On  concluding  this  short  essay  on  the  geographical  distribution  of 
Coleoptera  in  the  northern  part  of  our  continent,  I  feel  that  i 
cause  must  be  assigned  for  the  brief  manner  in  which  snch  ' 
material  has  been  disposed  of.  Enough  has  been  given  to  prait  ihs 
laws  of  distribution,  and  to  show  that  they  accord  most  perfeedy  with 
those  derived  from  other  branches  of  natural  history,  while  iwnof 
the  yet  imperfect  condition  of  entomological  science  in  this  eountiy, 
a  minute  analysis  of  the  components  of  the  entire  fiuina  would  be  i 
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I  fed  that  000  already  oonvenaat  with  entomdogioal  names 
nill  find  no  difficulty  in  extending  the  already  long  list  of  parallel 
apecaea,  while  to  the  general  reader,  who  desires  only  the  deductions 
of  flcienee,  without  entering  npcm  the  'tedious  processes  by  which 
thsy  are  obtamed,  a  catalogue  of  mere  technicalities,  wluch  tail  to 
eonvey  a  smgle  idea  to  his  mind,  will  be  equally  useless  and  unmteiw 


I  purposed  in  the  present  essay  to  trace,  as  £ur  as  posable,  the 
nadianiwn  of  the  agency  by  which  the  present  distribution  of  species 
has  been  effected,  and  to  reduce  its  most  obvious  results  to  some  fixed 
principles.  Fearful,  however,  lest  my  views  should  be  considered  as 
derived  exclusively  from  a  consideration  of  insects,  and  their  phe- 
nomena of  di^bution,  I  prefer  waiting  until  a  sufficient  familiari^ 
with  other  sciences  will  enable  me  to  be  less  partial  in  my  chmce  of 
iDsstraikNiB.  I  do  this  with  the  less  regret  as  I  find  some  of  my 
deductions  are  at  variance  with  many  of  the  most  anci^it,  and  most 
firmly  established  prejudices  of  our  nature,  and  before  venturing  any 
assertion,  which  even  in  appearance  deviates  from  ^^  general  impres- 
I,''  it  is  at  least  prudent  to  be  supported  by  &cts  drawn  firom 
extended  observation  than  is  furnished  by  one  or  two  limited 
departments  of  knowledge. 

In  tiie  rapids  at  Niagara  have  been  observed  large  numbers  of 
lbs  sbgular  animal  described  by  Dekay  (in  the  Zoology  of  New 
York)  as  a  new  genus  of  Crustacea,  under  the  name  of  Fluvicda 
Herricki.  They  were  attached  to  stones  just  below  the  surfisu^e  of 
the  water,  and  crawled  but  slowly ;  when  seised,  they  endeavor  to 
sontraet  themselves  into  a  ball. 

lliese  animals  have  a  marvellous  resemblance  to  the  ex&ict  group 
sf  Trik>bites,  although,  as  will  be  seen  in  the  sequel,  they  are  the 
harm  of  an  insect.  Mr.  Agassiz  informs  me  that  a  similar  form  has 
kng  been  known  to  the  zoologists  of  Continental  Europe  as  Scutel* 
laria  araeriandica,  but  I  have  net  been  able  to  find  any  published  ao- 
SOIBlt  of  it.  ^JA 

On  tormng  over  some  stonMHur  the  river  bank,  I  was  agreeaUj 
iurpriaed  to  find  many  sp^ttflV  which  had  left  the  water  for  this 
purpose  of  changing  into  pw^L^  The  elliptical  shieUi  of  the  supexkor 
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surface,  which  ^ves  the  aiumal  its  Crostacean  appearance,  was  fiimr 
I7  adherent  to  the  stone  by  its  ciliated  margin,  and  formed  an  exc^ 
lent  protection  onder  which  the  later  transformations  coold  take 
{dace  with  safety.  In  &ct,  the  superior  shield  being  cast  off  witfi 
the  larva  sidn,  served  in  place  of  tiie  cocoon  or  nest  oonstniotod  hj 
many  larvae,  before  transforming. 

I  regret  that  in  the  short  account  ^ven  by  me  at  the  recent 
meeting  of  natonJists  in  Cambridge,  I  was  induced  to  speak  of  Ais 
discovery,  without  having  access  at  the  time  to  specimens.  Tbo&b 
which  I  expected  to  find  at  Boston  had  been  lost,  and  my  former 
examination  of  the  pupae  collected  by  myself  was  very  slight  I 
referred  the  insect  to  the  order  of  Neuroptera,  and  I  must  here 
return  my  sincere  thanks  to  my  friend  Dr.  Harris,  for  a  hint  towardb 
its  true  nature. 

For  the  opportunity  of  examining  some  very  large  and  weU  devel- 
oped larvae,  I  am  indebted  to  my  firiend  I.  C.  Brevoort,  who  procured 
them  at  Niagara  in  July  of  the  previous  year. 

The  body  proper  of  the  larvae  is  elongate,  the  head  bdng  free, 
(i.  e.  not  retractile,)  but  concealed  under  the  large  shield,  like  a  pre* 
longation  of  the  dorsal  epidernus  of  the  prothorax.  On  each  side 
are  six  small,  approximate  ocelli,  anterior  to  which  is  Hie  anteima> 
a  little  longer  than  the  head,  and  two-jointed ;  each  joint  having  a 
tendency  to  become  divided  at  its  middle,  so  that  on  a  sapevficiil 
inspection  there  would  appear  to  be  four  joints.    These  < 
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may  be  retraeted,  and  is  ordinarily  not  yisible  in  dead  specimens ; 
exterior  to  these  filaments  on  each  articulation  is  a  small  fovea.  The 
articolation  itself  is  prolonged  each  side,  for  a  short  distance  between 
tiie  laminn  of  the  expanded  epidermis,  so  thot  the  outline  of  the  proper 
fleshy  portion  is  serrate.  The  legs  are  slender,  the  tarsus  inarticulate, 
and  famished  with  a  single  claw. 

The  papa  is  broadly  oval,  and  depressed.  The  head  is  concealed 
under  a  hood  formed  by  the  prolongation  of  the  epidermis  of  the 
prothorax.  This  hood  is  produced  at  the  posterior  angles,  so  that  it 
becOTQes  exactly  rimilar  to  the  thorax  of  a  Lampyris. 

The  front  between  the  antennae  is  transversely  elevated,  so  that 
the  mouth  is  situated  on  its  inferior  surface.  The  antennsB  are  three 
times  longer  than  the  head,  and  inside  of  the  pupa  skin  (in  much 
developed  specimens)  are  seen  to  be  serrate,  and  eleven-jointed ;  the 
palpi  are  two-thirds  the  length  of  the  antennae,  and  are  somewhat 
dilated  at  the  extremity.  The  labial  palpi  are  very  short.  The 
labrum  is  transversely  cordate.  The  wings  are  bent  under  the  body. 
The  saperior  ones  exhibit  the  structure  of  elytra,  and  have  four  sli^t 
lon^tadinal  ribs :  the  inferior  are  membranous,  and  show  a  slight 
transverse  nervure  near  the  middle.  The  abdomen  is  rix-jointed  and 
serrate  at  the  ades,  owing  to  the  angular  prolongation  of  each  joint, 
and  is  entirely  free  from  branchial  appendages.  The  last  joint  is 
roanded.  The  feet  are  slender,  and  not  armed  with  a  claw.  The 
mesopectus  is  deeply  channeled. 

After  the  description  just  ^ven  of  the  pupa,  no  one  will  doubt 
that  the  insect  belongs  to  the  Coleoptera ;  and  from  the  serrate  out- 
line of  the  abdomen,  one  would  be  inclined  to  refer  it  to  the  groups 
possessing  larvae  like  the  Lampyris,  Lycus,  &c.  The  separation  of 
the  prothorax  and  its  great  development,  as  well  as  the  structure  of 
the  superior  wings,  absolutely  exclude  it  from  the  Neuroptera,  to 
which  I  at  first  referred  it. 

The  peculiar  structure  of  the  head  of  the  pupa,  and  the  great 
length  of  the  palpi,  point  clearly  to  Eury palpus,  a  curious  genus, 
which  is  placed  by  authors  near  Gyphon,  which,  as  is  well  known,  is 
closely  allied  to  the  Lampyridae*  Eurypalpus  differs  very  much  from 
all  the  allied  genera,  in  being  aquatic.  It  is  furnished  with  slender 
leg^  but  the  tarsi  are  long,  especially  the  last  joint,  which  has  two 
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feiy  strong  claws,  (as  in  MaoionTohus)  tafititfinr  efinjpng  testoon 
in  a  rapid  oarrent.  The  mesopectus  of  EurjpalpiiB  is  likewise  de^y 
dianneled«  The  elytra  are  also  famished  wiUi  three  or  finir  Tsry 
ebtose  elevated  lines.  As  yet  there  is  but  a  sin;^  spedee  of  die 
genns  known.  E.  Lecontei,  (Dej.  Cat.)  I  am  not  aware  tiiaft  any 
description  has  been  published  of  it. 

Thos  is  settled  the  history  of  the  transformations  of  an  anonialoiis 
form,  which  has  much  perplexed  naturalists  for  many  years.  Hi 
history  shows  the  care  with  which  our  investigation  should  be  made, 
when  we  are  upon  unknown  ground.  But  where  the  homologiee  of 
the  animal  with  other  aquatic  larvae  provided  with  branchia  are  so 
exact,  it  IS  a  littie  remarkable  that  its  larval  character  should  remni 
80  long  unnoticed.  The  orUif  difference  between  it  and  an  erffiaaiy 
larva  (either  of  Coleoptera  or  Neuroptera)  is  tiie  prdongaftioQ  ef 
the  dorsal  epidermis,  to  form  a  shield  under  which  the  true  body  ii 
eoncealed.  Similar  prolongations  are  found  in  nearly  all  ofden  tf 
insects. 

I  know  not  how  Dr.  Dekay  fell  into  the  mistake  of 
the  elongate  pal[H  as  a  second  pdr  of  antennae :  and  surely  sueh  i 
anomalous  form  as  a  Crustacean  with  eix  legsy  and  a  head 
from  the  thorax,  deserved  a  more  careful  examination,  before  : 
ing  a  definite  place  in  the  system. 

The  figure  in  the  New  York  Zoology,  (as  the  animal  is  very  ] 
Ear  in  its  form,)  bears  a  certain  vague  resemblance  t?>  what  ?t ' 

present ;  but  for   all  ajetcmatic  pyrptjscsi,  it  \^  Jik* 
_gf  the  Stat©  Survey,  fcti^Uj 
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CATALOGUE  OF  SHELLS,  WITH  DESCRIPTIONS  OF 
NEW  SPECIEa 

BT    DR.  A.   A.   GOULD. 


Safix  albolabrb,  Say,    Northern  shore,  Michipicotin. 

**     tridentata,  Say,    Niagara,  Mackinaw. 

**     thyroidus.  Say,    Niagara,  Mackinaw. 

<*     altemata.  Say,    Niagara,  Mackinaw. 

^     palUata,  Say,    Niagara. 

•*     monodon,  RackeU*    Niagara,  Mackinaw. 

^     perspectiva.  Say,    Niagara,  Mackinaw. 

^     striatella,  Anthony,    Fort  William,  Cape  Gourganne,  N.  E.  of  St  Ignace. 

«•     concava,  Say,    Niagara. 

*     arborea,  Say,    Mackinaw,  Fort  William,  Cape  Gouiganne,  St  Ignaoe. 

**     electrina,  Gould.    Cape  Gourganne. 

**     chersina,  Say,    Michipicotin,  Cape  Gourganne. 
'  Yltrina  limpida,  Gould,    Cape  Grourganne. 
Snocinea  OTalis,  Gould,    Fort  William. 

^        obliqna.  Say.    Niagara,  Northern  Coast. 
^        arara.  Say,    Niagara. 
Fhysa  heterostropha,  Say.    Black  River,  Pie  Idand,  Fort  William. 


I  Tinmr A  LncriDA,  Gould  (  F.  pellucida,  Saj,  in  Long*i  Expedition.  II.  258.)  Having 
BMfde  a  critical  comparison  of  our  Vitrina  with  the  Y.  pellucida  of  Europe,  with  which 
•pedes  it  has  hitherto  been  regarded  as  identical,  I  am  induced  to  believe  that  thej  are 
different  species.  The  American  shell  is  more  globose  ;  the  plane  of  the  aperture  is 
more  oblique,  and  the  basal  portion  of  the  lip  sweeps  round  from  the  columella  in  a 
rapidlj  curving  arc,  instead  of  stretching  off  almost  horisontallj ;  indeed  the  whole 
aperture  is  more  nearly  circular.  These  differences  become  quite  obvious  when  the 
shell  is  greatlj  magnified.  The  color  of  the  European  shell  is  always  more  or  less 
green  or  jellow,  whereas  th^  American  specimens  are  colorless,  and  decidedly  more 
fragile.  In  size,  they  are  /ibout  one  fourth  smaller  than  the  foreign  ones,  and  have,  at 
least,  half  a  whorl  less  in  the  spire.  It  is  indeed  more  nearly  like  Y.  nAyMotOj  Mich, 
which,  however,  has  a  much  more  elevated  spire,  and  its  basal  £soe  much  more  inflated. 
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*Ph7sa  vinosa,  Oould.    Northern  coast,  Michipicotin. 

*<       ancillaria,  Say.    Niagara,  Saalt  St  Marie,  Michipicotin. 
Limnea  jagularis,  Say,    Northern  Coast 

*^      caperata,  Say.    Niagara,  Black  River. 

<*      humilis,  Say.    Michipicotin,  Cape  Gourganne. 
'     "      catascopium.  Say.    Northern  shore,  Fort  WillianL 

^      desidiosa,  Say.    Northern  shore. 
*     ^     lanceata,  Gould,    Pic,  Gourganne. 

*  Phtsa  tinosa,  Gouldf  T.  tenui,  OTato-globosft,  badi&,  spirmliterminiitiniiD^  ftii* 
at&,  epidermide  tenui  indut&;  spiri  obtusa,  anfr.  4,  ultimo  permagno ;  aperturt  onto-, 
lunatfi,,  {  longitud.  test®  adequante,  hepatica ;  columella  recta,  tenoL  Long.  |,  lit 
ipoU.    Proceed.  Bo^.Soc.  Nat.  Hut.,  II.,  2B3,  Dec.  IM7, 

I  quote  the  above  description  of  a  species  first  brought  from  Lake  Superior  by  Di. 
C.  T.  Jackson,  and  hitherto  found  onlj  in  the  region  of  that  lake.  Prof.  A.  found  it  oi 
the  north  shore,  at  Michipicotin.  It  is  well  characterized  bj  its  inflated  form,  delietti 
structure,  striated  surface,  its  wine-red  color  externally,  and  its  lirer-brown  color  intUk 
It  resembles,  somewhat,  P.  ancillaria,  which  differs  in  form  bj  having  shouliMti 
whorls,  and  its  greatest  diameter  behind  the  middle.  XJnfortonatelj,  the  igne  bi 
been  drawn  from  a  very  small  specimen,  and  does  not  exhibit  the  charactera  of  a  fiD- 
grown  specimen.    (See  pi.  7>  figs.  10  and  11.) 

'  LiMXEA  CATASCOPIUM.  There  is  no  slight  difficulty  in  defining  the  limits  of  alBel 
species  in  this  genus.  While  real  specific  characters  are  very  few  and  ill  defined,  ^ 
variations  of  species  are  very  numerous  and  wide  in  their  range ;  nevertheless,  lift 
certain  facies,  or  by  collecting  large  numbers  at  a  given  locality,  we  are  able  to  ft*' 
nounce  shells  which  are  very  different  in  their  aspect  to  be  specifically  idtatkiL 
These  remarks  apply  with  special  force  to  the  species  above  named.  Some  of  Ik* 
specimens  are  elongated  and  slender,  while  others  are  short  and  ventricote ;  toint  ■• 
thin  and  fragile,  others  dense  and  firm ;  some  are  smooth  or  with  a  delicately  cs^ 
rugated  epidermis,  others  are  indented  and  broken  into  numerous  facets  ;  some  haft  t 
very  largely  developed  fold  on  the  pillar,  while  others  present  a  simple  cohuMi;ii 
some  the  columella  is  curved  and  flexuous,  in  others  it  is  direct ;  some  have  ngilv 
and  symmetrical  outlines  made  up  of  cylindrical  whorls,  while  others  have  a  very  Mil 
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^Unorbis  bicarinatus,  Say.    Satdt  St  Marie,  Black  River. 

**        parvus,  Say,    Sault  St  Marie. 
iTalvata  tricarinata,  Say,    Black  River. 
Imnicola  grana.  Say,    Fort  William,  Cape  Grourganne. 
?alu<lina  ponderosa,  Say,    Niagara. 
tfelania  livescens,  Menke,    (niagarenas.  Lea,)    Niagara. 

**       sabulata.    Niagara. 
Djdas  siimlis,  Say,    Sault  St  Marie. 

*     partumeia  (young)  ?  Say,    Fort  William. 
'  Findiam  dubium,  Say,    Fort  William,  Michipicotiii. 
[Jnio  radiatus,  Omel.    Northern  shore. 
Anodonta  Pepiniana,  Lea,    Northern  shore,  Cape  Gourganne. 

Tlie  number  of  bivalve  shells  seems  to  diminish  very  abruptly  at  the  chain  of 
te  great  lakes ;  so  that  of  the  great  number  of  species,  so  profuse  also  in  the 
iuiber  of  individuals,  in  the  States  bordering  on  the  south,  scarcely  ten  spe- 
deBy  8nd  those  not  abundant,  are  found  to  the  north ;  and  all  these  are  meagre 
\m  dev^opraent,  and  of  the  simplest  form  and  color. 

^^Bqnii,  ultfano  {  teste  sqnante ;  apertura  angu8t&,  diniMiam  longitudinis  fere  ad^ 
fWBte,  poeticd  acuta,  plica  columellari  conspicua,  acut&,  vix  spirali ;  labro  fascia  cas- 
UuA  snbmarginali  picto.  Long.  |,  lat.  |,  poll.  Proceed,  Bott.  Soc.  Nat,  History^ 
DL  Mw  Oct  1848.    (See  pi.  7,  figs.  8  and  9.) 

A  medium  sized  species,  with  an  elongated,  delicate,  minutelj  reticulated  shell,  com> 
pW0d  of  about  six  very  oblique  flattish  whorls,  the  last  of  which  constitutes  three  fourths 
of  the  whole  shell.  The  aperture  is  narrow,  haying  a  sharp,  slightly  winding  fold  on 
te  polar,  and  a  submarginal  brown  stripe  just  within  tke  lip. 

Nest  to  L.  ffracilisy  this  is  the  most  delicate  secies  we  have.  It  maj  be  compared 
iriUi  L.  atienuata  and  L.  refltxa^  from  both  of  which  it  differs  in  the  flatness  of  its 
•kotls,  in  its  narrow,  elongated  aperture,  and  in  being  only  half  their  size.  It  is  much 
Kke  Pkyta  hypnorum  reversed. 

*  PistDiiTM  DUBIUM.  Thc  Separation  from  Cyclas  of  some  species  under  the  name  of 
Ktidiwn  being  regarded  as  legitimate,  I  place  this  shell  under  that  genus.  The  shells 
brought  from  Lake  Superior  seem,  however,  to  differ  somewhat  from  specimens  from 
die  Atlantic  region.  They  arc  smaller,  more  elevated,  less  siilcated,  and  the  hinge  is 
Ims  robust.  I  had  designed  to  apply  to  them  the  specific  name  P.  teneUunit  but  un- 
fertnnately  the  specimens  were  mislaid  before  I  had  examined  them  with  sufficient 
mn  to  give  the  characters  with  the  requisite  precision. 


VI. 

FISHES  OF  LAKE  SUPERIOR  COMPARED  WITH  THOSE  OF 
THE  OTHER  GREAT  CANADIAN  LAKES. 


Besides  the  interest  there  is  everywhere  in  studying  the  Kving 
animals  of  a  new  country,  there  is  a  particular,  interest  to  a  natant 
ist  in  ascertaining  their  peculiar  geographical  distribution,  and  their 
true  affinities  with  those  of  other  countries.  It  is  only  by  following 
buch  a  course,  that  we  can  hope  to  arrive  at  any  exact  results  as  to 
their  origin.  In  this  respect  the  freshwater  animals  have  a  pecuEir 
interest,  as  from  the  element  they  inhabit,  they  are  placed  ante 
exceptional  circumstances. 

Marine  animals,  as  well  as  those  inhabiting  dry  land,  seem  to  hate 
a  boundless  opportunity  before  them  to  spread  over  large  parts  of  4e 
earth's  surface,  and  their  locomotive  powers  would  generally  be  Bot 
ficient  to  carry  them  almost  anywhere  ;  but  they  do  not  avail  than- 
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irhich  are  often  reduced  to  a  narrow  current  of  water,  and  being  far- 
her,  for  the  most  part,  prevented  by  structural  peculiarities  from 
pasang  from  the  rivers  into  the  ocean,  they  are  confined  within  nar- 
rower limits  than  either  terrestrial  or  marine  types.  Within  these 
timits  again  they  are  still  farther  restricted ;  the  shells  and  fishes  of 
the  head-waters  of  large  rivers,  for  instance,  being  scarcely  ever  the 
same  as  those  of  their  middle  or  lower  course,  few  species  extending 
ftD  over  any  freshwater  basin  from  one  extreme  of  its  boundary  to  the 
other ;  thus  forming  at  various  heights  above  the  level  of  the  sea, 
isolated  groups  of  freshwater  animals  in  the  midst  of  those  which  in- 
habit the  dry  land.  These  groups  are  very  similar  in  their  circum- 
scription to  the  islands  and  coral  reefs  of  the  ocean  ;  like  them  they 
are  either  large  or  small,  isolated  and  far  apart,  or  close  together  in 
various  modes  of  association.  In  every  respect  they  form  upon  the 
continents  as  it  were  a  counterpart  of  the  archipelagoes. 

From  their  circumscription,  these  groups  of  lakes  present  at  once 
a  peculiar  feature  in  the  animal  kingdom,  their  inhabitants  being  en- 
tirely unconnected  with  any  of  the  other  living  beings  which  swarm 
around  them.  What,  for  instance,  is  there  apparently  in  common 
between  the  fishes  of  our  lakes  and  rivers,  and  the  quadrupeds  which 
inhabit  their  shores,  or  the  birds  perching  on  the  branches  which 
overshadow  their  waters  ;  or  what  connection  is  there  between  the 
few  hermit-like  terrestrial  animals  that  live  upon  the  low  islands  of 
the  Pacific,  and  the  fishes  which  play  among  the  corals,  or  in  the 
sand  and  mud  of  their  shores  ?  And  nevertheless  there  is  but  one 
]dan  in  the  creation ;  freshwater  animals  under  similar  latitudes  are 
as  uniform  as  the  corresponding  vegetation,  and  however  isolated  and 
apparently  unconnected  the  tropical  islands  may  seem,  their  inhabi- 
tants agree  in  their  most  important  traits. 

The  best  evidence  that  in  the  plan  of  creation  animals  are  intended 
to  be  located  within  circumscribed  boundaries,  is  farther  derived  from 
their  regidar  migrations.  Although  the  Arctic  birds  wander  during 
winter  into  temperate  countries,  and  some  reach  even  the  warmer 
semes ;  althongh  there  are  many  which,  from  the  colder  temperate 
climates,  extend  quite  into  the  tropics,  there  is  nevertheless  not  one 
of  these  species  which  passes  frx)m  the  northern  to  the  southern  hem- 
isf^ere ;  not  one  which  does  not  return  at  regular  epochs  to  tiie 
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coontries  whence  it  came  from.  And  the  more  mmutelj  we  tnee 
this  geographical  distribution,  the  more  we  are  impressed  with  die 
conviction  that  it  must  be  primitive,  that  is  to  say,*  that  i^im^Vi  mint 
have  originated  where  they  live,  and  have  remained  almost  predfleij 
within  the  same  linuts  ever  since  they  were  created,  except  in  a  few 
cases,  where,  under  the  influence  of  man,  those  linuts  hare  beet 
extended  over  large  areas.  To  express  this  view  still  more  lUstincBy, 
I  should  say  that  the  question  to  be  settled  is,  whether  for  instaneo 
the  wild  animals  which  live  in  America  originated  in  this  oontanenti 
or  migrated  into  it  from  other  parts  of  the  world  ;  whether  the  black 
bear  was  created  in  the  forests  of  New  England  and  the  Nordieii 
States,  or  whether  it  is  derived  from  some  European  bear,  which  tj 
some  means  found  its  way  to  this  continent,  and  being  under  tkl 
influence  of  a  new  climate,  produced  a  new  race ;  whether  the  many 
peculiar  birds  of  North  America  which  Uve  in  forests  composed  of 
trees  different  fi^m  those  which  occur  either  in  Europe  or  AaSi 
whether  these  birds,  which  themselves  are  not  identical  with  those  of 
any  other  country,  were  or  were  not  created  where  they  live; 
whether  the  snapping  turtle,  the  alligator,  the  rattlesnake,  and  otiicr 
reptiles  which  are  found  only  in  America,  have  become  extinct  in  tbe 
Old  World  after  migrating  over  the  Atlantic,  to  be  preserved  in  iUi 
continent ;  whether  the  fishes  of  the  great  Canadian  lakes  made  tlieir 
appearance  first  in  those  waters,  or  migrated  thither  from  somewhere 
else  ?     These  are  the  questions  which  such  an  inquiry  into  the  geo* 
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PBTROMYZONTiD-fi  (Lamprej-eels.) 

There  are  families  in  all  departments  of  nature,  whose  peculiarities 
wXL  for  an  investigation  of  their  more  general  relations  ratUbr  than  of 
heir  stractoral  details.  The  Petromyzons  are  in  this  case.  Cioselj 
Hied  together  and  circumscribed  in  a  most  natural  family,  it  is  a  ques- 
ion  whether  they  diould  be  entirely  separated  from  iJl  other  fishes 
0  form  a  great  group  by  themselves,  or  whether  they  belong  to  one 
f  those  great  divisions  in  which  the  indiyidual  members  differ  widely 
torn  each  other.  In  other  words,  should  the  Petromyzons  stand  by 
iMmselves  in  a  natural  classification  of  fishes,  as  Prince  Canmo  and 
'A.  Mtiller  have  placed  them,  or  shall  we  combine  them  with  skates 
ad  sharks,  as  Guvier  has  done  ?  To  answer  such  a  question,  it  is 
leoessary  to  discuss  beforehand  principles  of  the  utmost  importance 
n  the  study  of  natural  history,  and  above  all  to  settle  the  foUow- 
[ig  difficulty: — ^Is  the  study  of  anatomical  structure  an  absolutely 
ftfe  guide  in  the  estimation  of  the  relations  of  animals  to  each  other  ? 
Tmrier,  who  made  the  study  of  comparative  anatomy  the  foundation 
i  classification,  carried  out  this  principle  in  a  most  remarkable  man- 
ler,  and  in^proved  the  natural  arrangement  of  animals  most  sur^ 
vinng^y ;  indeed,  he  made  zoology  truly  a  science  by  it ;  but  with 
k  taot  that  characterizes  genius,  he  limited  the  absolute  consequences 
{  Hob  law  by  a  true  appreciation  of  the  relative  value  of  characters; 
atroducing  at  tiie  same  time  with  the  principle  of  classification  ac- 
lOffding  to  the  structure  of  animals,  that  of  subordination  of  charac- 
ere,  without  which  the  first  great  principle  might  mislead  us,  instead 
i  helping  to  ascertm  the  true  relations  of  organized  beings.  Now 
t  seems  to  me  as  if  zoologists  and  anatomists  had  of  late  insisted  too 
trictly  upon  the  absolute  differences  which  e^dst  between  animals, 
DStead  of  attempting  to  appreciate  the  relative  value  of  the  differ^ 
nces  noticed.  Of  course,  as  this  latter  pomt  rests  almost  within  the 
inuts  of  individual  appreciation,  it  is  more  difficult  to  find  the  right 
Mith  here,  than  in  almost  any  other  department  of  zoological  iuvesti- 
^tions ;  but  I  hope  to  be  able  to  introduce  another  great  principle 
f  loological  classification,  which  shall  afford  a  safe  guide  to  settle 
neb  doubts ;  I  mean  the  study  of  embryonic  development. 

Let  me  now  show,  in  the  present  instance,  how  I  consider  it  posable 
17 
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to  be  led  by  anatomical  evidence  conadered  in  its  absolute  resultB^to 
combinations  strictly  opposed  to  those  which  an  additional  acquaint- 
ance with  embryonic  development  might  indicate. 

Guided  by  his  admirable  natural  feeUng  of  affinities,  Cuvier  jJaced 
in  one  and  the  same  great  division,  sharks,  skates,  and  lamprej-eeb. 
Influenced  by  anatomical  investigation,  and  indeed  by  the  most  im 
ute  and  admirable  knowledge  of  their  anatomical  structure,  derifed 
from  unparalleled  investigations,  Joh.  Miiller  concluded,  on  the  c» 
trary,  that  the  Cyclostomat^  were  to  be  separated  from  the  other 
cartilaginous  fishes,  and  placed  by  themselves  at  the  other  end  of 
the  class.  Who  is  right  in  this  case  cannot  be  ascertained  by  anj 
farther  anatomical  investigation ;  it  has  thenceforth  become  a  matter 
of  individual  appreciation,  unless  we  introduce  another  principle,  bj 
which  we  can  weigh  the  real  value  of  these  remarkable  differenceB. 
Such  a  principle,  I  think,  we  have  in  the  metamorphosis  of  embrjonk 
life.  Indeed,  if  it  can  be  shown,  that  besides  the  differences  whick 
exist  in  all  fishes  between  their  earliest  forms  and  their  full-grofn 
state,  there  are  peculiarities  in  sharks,  skates,  and  lamprey-^ds 
common  to  all  of  them,  from  an  early  period  of  development,  which 
remain  characteristic  throughout  life,  it  must  be  acknowledged  thai 
these  families  belong  to  one  and  the  same  great  group,  notwithstandr 
ing  their  extreme  differences  in  their  fidl-grown  condition.  Now, 
such  facts  exist.  In  tlie  first  place,  it  is  impossible,  without  difitnrb- 
ing  their  true  affinities,  to  consider  an  extraordinary  development  of 
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round  the  tail,  towards  the  abdominal  re^on.  In  the  sharks  we 
have  distinct  vertical  fins,  as  they  generally  grow  out  of  the  contina- 
0118,  embryonic  odd  fin ;  whilst  in  skates  these  fins  disappear  almost 
entirely,  or  are  considerably  reduced.  That  animals  in  their  embry- 
onic condition  are  neither  so  elongated  as  many  of  cylindrical  form  in 
flieir  full-grown  state,  nor  so  short  as  some  others,  is  ascertained  by 
the  embryology  of  snakes  and  toads.  Thus,  all  the  great  external 
differences  which  exist  between  skates  and  sharks  on  one  side,  and 
Petromyzon  on  the  other,  do  not  show  that  these  animals  do  not 
belong  to  the  same  natural  group,  as  we  have  even  among  the  full- 
grown  ones,  what  we  may  call  transitions  between  the  extreme  forms ; 
for  instance,  sharks  with  more  elongated  body  than  others,  with  more 
extensive  vertical  fins,  even  with  two  dorsals  and  some  without  ven- 
tnJs.  Again,  the  remarkable  form  of  skaties  arises  solely  from  an 
extraordinary  development  of  the  pectorals ;  they  are  nevertheless 
doeelyndlied  to  sharks,  notwithstanding  the  striking  difference  in  the 
portion  of  the  gill-openings. 

As  for  the  anatomical  differences  which  exist  among  these  fishes, 
and  upon  which  so  much  stress  is  placed  as  to  make  the  want  of  a 
heart,  in  Amphioxus,  the  foundation  for  a  peculiar  class  to  include  that 
angle  fish,  let  us  not  forget,  that  there  is  an  epoch  in  embryonic  life, 
when  no  vertebrated  animal  has  yet  a  heart ;  when  the  vertebral 
eolomn  is  a  mere  soft  continuous  cord  ;  when  the  brain  is  scarcely 
subdivided  into  lobes  ;  when  the  head,  as  such,  is  not  yet  distinct 
Erom  the  trunk  ;  when  the  mouth  is  a  mere  circular  opening  at  the 
anterior  extremity  of  the  body  ;  when  the  gills  are  simple  fissures  on 
the  sides  of  the  head,  or  at  what  is  to  be  a  head,  without  branchio- 
Btegal  rays  or  operculum,  or  protecting  covermg  of  any  kind. 

Whoever  is  familiar  with  the  anatomy  of  fishes  must  perceive,  after 
Hiese  remarks,  that  the  peculiarities  which  characterize  Petromy- 
Bon^  have  a  bearing  upon  the  embryonic  condition  of  their  structure 
even  in  their  full-grown  state,  and  do  not  by  any  means  mark  a  dif- 
ference between  them  and  the  sharks  and  skates,  any  more  than 
between  them  and  any  other  family  of  fishes.  On  the  contrary, 
ihonld  it  be  possible,  after  tliese  statements,  to  show  that  there  are 
Important  characters,  common  to  Petromyzon,  sharks  and  skates, 
aotwithstandmg   their  extreme   external  differences,  it  should  be 
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uokaBmBosoavaai  CydfflwmBtt  md  PlaginHtwniti  ire  only  dfileraifc 
d^TBfls  a:  one  md  mt  same  grest  type.    Xow,  sndi  ehanden  we 
ba^ :  in  tiif  firre  piace.  in  mt  sinic&ire  of  the  mcmth,  which  diSbn 
K*  wideiT  ircoL  tiufi  of  liie  other  fishes^  and  agrees  so  cksely  in  ill 
Piaettds.  m^  Miilkr  himaelf  hMB  shawn  in  lus  Anfttom j  of  MjniDoids. 
If  en.  mt  teeth  nko  ap-ee,  in  heing  amnged  in  sevenl  ooaeentric 
B6iifi&.  ftud  ak(<  in  xhmr  microscojnc&I  stroctore,  is  well  is  in  tibdr 
siDoe  of  itainfTmeDi  k*  the  skin  lining  the  jaw,  md  not  to  the  boie 
iaeH     We  hare  other  lunts  of  the  reladan  between  CjdoBtoDMf 
md  Piapostamef  in  iheir  spncles,  md  also  in  thdr  namerous  reqi- 
ntoiT  apercores.  sc*  thai,  after  dne  conadcration,  I  oome  to  the  OOO' 
ohiffian  thft;,the  Mrxin^uds  md  retromTiaDS,  far  from  bdng  the  types 
of  j»ecn£ar  SQi^di^ses,  are  omplj  einl»ryanic  forms  of  the  great  type 
to  widdi  sharks  and  skates  bdooog,  l»eajing  to  these  powerful  to- 
mak,  in  a  jihr^ctlc'pcal  podnt  of  liew,  the  same  relation  whidi  exkto 
benreen  Ichihrodes  md  the  taaDess  ban^achians. 

Of  CTdcist.Tmata,  two  sj»ecies  hare  l»een  mentioned  as  occaningifi 
the  ccilier  pars  of  Xonh  America,  both  referred  bj  Dr.  Bichardam 
to  the  genns  PeiromvEc*n  proper,  bat  of  which  I  have  seen  no  trioe 
mvseif  in  the  gre^t  lake  region,  thongh  I  know  Petromjzons  to  occv 
below  2^gara  Falls.  However,  I  am  able  to  add  a  new  specieiof 
tins  famil  V  to  the  £iana  of  those  waters,  which  belongs  to  the  genai 
Ammocoetes,  and  was  &and  in  the  mad  in  Michipicotin  River,  at  tts 
landing  place  of  the  Factory,  the  fii^t  specimens  of  which  were  pidod 
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ndividual  which  has  served  for  this  description,  the  whole  length 
Kxceeds  a  little  five  inches. 

The  general  form  of  the  body  is  compressed,  Offering  stiS  in 
hai  respect  from  A.  unicohr^  which  is  subcjlindrical,  whilst  the 
lonedlor  is  cylindrical  at  its  anterior,  and  compressed  at  its  posterior 
part.  Our  species  is,  on  the  contrary,  in  some  manner  ribbon-like, 
ind  its  length  goes  on  diminishing  regularly  from  the  neck  towards 
^  tail,  where  it  ends  in  an  attenuated  and  obtuse  caudal  lobe. 
Fhe  neck  is  prominent,  but  the  skull  is  declivous.  The  upper  lobe 
if  the  mouth,  which  terminates  the  anterior  extremity,  is  concave^ 
be  opening  of  the  cavity  which  it  circumscribes  being  turned 
lownwards.  The  anterior  margin  of  the  lip  is  concave,  the  lateral 
margins  describe  a  convex  lobe  to  the  angles  of  the  mouth.  The 
lower  lip  is  completely  distinct  from  the  upper,  small  and  fixed  upon 
the  anterior  of  the  lateral  margins  of  the  upper ;  it  is  slightly  con- 
jave  about  the  middle  of  its  circumference.  The  convex  lateral 
lobes  are  elliptical.  The  mouth,  placed  in  the  centre  of  the  funnel 
formed  by  the  two  lips,  is  proportional  to  the  size  of  the  fish.  When 
it  is  shut  it  seems  to  be  cleft  vertically,  though  in  reality  it  is  cir- 
mlar.  The  branched  fringes  which  surround  the  mouth,  are 
»pecially  developed  on  the  lower  lip  and  at  the  angles  of  the  mouth ; 
iiey  lengthen,  but  are  reduced  in  thickness,  on  the  inner  side  of  the 
ipper  lip,  under  the  form  of  an  isosceles  triangle,  whose  interior 
0  equally  furnished  with  them.  The  opening  of  the  nose  is  situate 
n  a  circular  depression  between  the  anterior  extremity  of  the 
skuU  and  the  inner  margin  of  the  upper  lip.  This  depression 
s  continued  upwards,  and  terminates  about  the  middle  of  the  skull. 
Che  eyes  are  very  small  and  placed  on  the  sides  of  the  head,  at  the 
leight  of  the  angles  of  the  mouth,  in  a  slight  furrow  of  the  face. 
rhe  branchial  openings  are  subcircular  or  convex  in  front,  truncated 
>ehind,  and  open  in  a  wrinkled  furrow  half  an  inch  long,  in  form  of  a 
rerj  elliptical  curved  line.  The  first  branchial  opening  is  at  a  dis- 
ance  of  ^  of  an  inch  behind  the  angles  of  the  mouth.  The  anus  opens 
Q  a  depression  at  a  distance  of  |  of  an  inch  from  the  extremity  of  the 
»adal  fin ;  it  is  cleft  longitudinally,  and  bordered  by  two  thinned  lips. 
Che  anal  fin,  very  low  at  its  origm  immediately  behind  the  anus,  widens 
k  littie  as  it  advances  towards  the  caudal,  with  which  it  unites  after 
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having  produced  a  more  marked  lobe.  The  dorsal  fin  is  higher,  but 
like  the  anal  grows  in  height  towards  the  posterior  extremity,  and 
forms  like  it  a  more  dilated  lobe  before  it  unites  with  the  caudal. 
This  latter  extends  over  an  equal  length  above  and  below  the  tail. 
It  is  separated  from  the  dorsal  and  anal  fins  by  a  notch,  beyond  whidi 
the  fin  arises  to  the  height  of  the  terminal  lobes  of  the  two  anterior 
fins,  and  preserves  the  same  height  along  the  whole  circumference  of 
the  tail,  under  the  form  of  an  elongated  oval.  Undulated,  annular, 
transverse  lines,  distinct  enough  on  the  sides  of  the  body,  corres- 
ponding with  the  lateral  muscles  of  the  trunk,  are  very  marked. 

This  species  is  from  Michipicotin,  where  we  have  picked  up  a  rather 
large  number  of  specimens. 

Lepidosteus. 


This  genus  of  fishes  is  known  throughout  the  United  States 
under  the  name  of  gar-pike.  It  is  a  very  singular  animal,  and  its  his- 
tory is  closely  connected  with  the  most  important  progress  which  has 
recently  been  made  in  ichthyology. 

The  first  knowledge  naturalists  had  of  this  remarkable  fish  was 
derived  from  Catesby,  who  published  a  figure  and  a  short  accoont 
of  it  in  his  Natural  History  of  South  Carolina. 

Linnajus,  who  received  specimens  of  the  same  species  from  Dr. 
Garden  of  South  Carolina,  introduced  it  into  his  Sy%tema  Xatwrm 
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Bafinesqne  described  several  more,  which,  however,  can  scarcely  be 
identified,  as  his  descriptions  are  so  very  short  and  imperfect  as  to 
^ye  little  information  upon  their  structure.  In  his  Animal  Kingdom, 
Cuvier  characterized  the  genus  Lepidosteus  more  correctly  than  his 
predecessors,  without,  however,  noticing  the  great  difference  which 
eodsts  between  this  genus  and  the  common  AhdominaleB  among  which 
he  places  it. 

It  was  my  good  fortune  early  in  the  course  of  my  scientific  studies 
to  perceive  the  striking  differences  which  exist  between  these  Lepidos- 
tei  and  all  the  other  fishes  now  living  upon  our  globe  ;  and  at  the 
0ame  time  to  call  the  attention  of  naturalists  to  the  close  relationship 
which  exists  between  them  and  the  fossil  fishes  of  the  earlier  geologi- 
cal ages.  So  that,  after  an  extensive  study  of  the  remains  of  these 
ancient  inhabitants  of  olden  time,  Lepidosteus  has  become  notable  as 
the  only  living  representative  of  the  large  group  of  fishes  which  peo- 
pled, almost  exclusively,  the  waters  during  the  early  ages  of  the 
earth's  history,  and  which  has  gradually  decreased  in  number,  until, 
at  last,  he  was  left  almost  alone  to  remind  the  obsen^ers  of  the  present 
age,  of  a  once  powerful  and  widely  spread  dynasty  among  the  watery 
tribes. 

These  facts  call  for  a  close  examination  6f  this  singular  fish.  In 
the  first  place,  let  me  say,  that  all  the  species  of  Lepidosteus,  of 
iriiich  I  now  know  ten  distinct  species,  inhabit  exclusively  the  fresh 
waters  of  North  America.  This  is,  in  itself,  a  remarkable  fact, 
most  important  in  the  history  of  nature,  as  it  shows  that  far  from  de- 
riving its  inhabitants  from  other  parts  of  the  world,  America  has 
had,  and  has  now,  animals  which  are  entirely  peculiar  to  it,  and 
which  have  nowhere  any  near  relatives. 

I  am  well  aware  that  the  Bicliir  of  the  Nile  is  remotely  allied  to 
the  gar-pikes,  and  that  another  species  of  Polyptorus  occurs  also  in 
die  Senegal;  but  this  genus  constitutes  also  by  itself  a  peculiar 
group,  and  can  only  be  considered  as  distantly  related  to  the  Lepi- 
dostei. 

Another  remarkable  peculiarity  in  the  geographical  distribution  of 
diese  fishes  consists  in  the  fact  that  different  species  are  limited  to 
different  water  basins,  as  the  species  of  the  Middle  and  Southern 
Atlantic  States  are  as  different  from  those  of  the  Western  waters  as 
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they  are  from  the  species  which  occur  in  the  Nortliem  lakes ;  §o 
thai,  not  only  is  ike  genus  located  in  a  peculiar  continent,  but  the 
individual  species  are  also  confined  to  special  regions  of  Uns  eoon> 
try,  from  the  great  Canadian  lakes  to  the  freshwaters  of  Florida,  and 
from  the  Atlantic  rivers  to  the  numerous  affluents  of  the  MtarisBipiii 
New  England,  however,  has  no  species,  and  this  is  the  more  surpris* 
ing  as  they  occur  further  north  in  the  St.  Lawrence,  and  fdrdier 
south  in  the  Delaware. 

The  question  now  arises,  how  this  genus  of  fishes  stands  in  its 
class ;  and  whether,  notwiUistanding  their  peculiarity,  they  may  not 
be  associated  with  some  oUier  families. 

Before  answering  this  question,  let  me  m^t  upon  another  &el^ 
tiiiat,  even  if  we  take  into  account  the  nominal  species  of  RafinesqM 
and  that  beautiful  species  of  the  Northern  lakes  first  described  by 
Dr.  Richardson,  the  Lepidostei  are  only  ten  in  number.  And  if  we 
introduce  into  the  same  general  division,  the  Polypteri,  we  sliaB 
have  a  natural  group  of  fishes  contidning  in  the  present  creaticm  nol 
more  than  a  dozen  species.  And  even  should  we  suppose  tbil 
some  more  relatives  of  that  group  may  be  discovered  in  the  course  rf 
time,  we  can  by  no  means  suppose  that  this  family  would  ever  contttn 
as  large  a  number  of  species  as  most  of  the  other  families  of  the  dasB. 
We  need  pnly  remember  the  innumerable  species  of  suckers,  or  rf 
cat-fishes,  which  occur  every  where  in  our  fresh  waters,  or  the 
various  kind  of  perch,  mackerel,  codfish,  &c.,  which  swarm  in  Urn 
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herrings;  and  again,  the  generic  differences  which  occur  among 
the  trouts,  the  graylings  and  white-fishes,  and  distiiiguish  them  from 
troe  sahnon,  are  far  greater  than  that  which  exists  between  the  chubs, 
gudgeons,  barbels  or  carps  ;  and  the  specific  distinctions  which  may 
be  noticed  in  these  different  genera  are  ag£un  of  an  unequal  value. 
So  that  we  arrive  at  once  to  this  important  conclusion,  that 
natural  groups  in  the  animal  kingdom  show  naturally  differences  of 
unequal  value,  and  that  all  attempts  on  the  part  of  naturalists  to 
equalize  the  divisions  which  they  acknowledge  in  their  researches, 
most,  as  a  matter  of  course,  result  in  fsdlure ;  and  I  have  not  the 
di^test  doubt  that  our  classifications  have  not  been  more  im[>roved, 
and  that  we  have  made  less  extensive  progress  in  the  knowledge 
of  the  true  relationship  between  the  various  groups  of  the  animal  king- 
dim,  for  the  very  reason  that  we  have  too  often  aimed  at  an  arrange- 
ment which  the  most  familiar  facts  in  nature  plainly  contradict. 
Instead  of  this  desired  uniformity,  we  sometimes  observe  a  numer- 
ous group  of  closely  allied  species  corresponding  to  another  group 
with  few,  but  more  distinct  and  more  widely  different  species,  and 
eren  isolated  types,  the  relation  of  which  seems  to  branch  in 
an  directions,  without  ever  coming  very  close  to  any  other  group. 
Now,  unless  our  classifications  admit,  as  a  natural  limit,  this  diver- 
»ty,  it  will  be  impossible  ever  to  form  a  system  which  will  answer 
to  the  natural  affinities  really  existing  in  nature.  As  I  have  said  on 
another  occasion,*  classification  should  be  a  picture  &om  nature,  and 
not  an  artificial  frame  of  our  own  invention,  into  which  natural  objects 
are  more  or  less  conveniently  brought  together. 

Another  important  point  of  view,  of  which  naturalists  should  never 
lose  fflght,  is  the  relation  which  exists  between  animals  now  found 
alive  on  various  parts  of  the  surface  of  our  globe,  and  those  known 
to  us  only  firom  fossil  remains  discovered  in  strata  of  a  different  geo- 
logical age. 

The  Lepidosteus,  however  isolated  in  the  present  creation,  had 
csioe  many  and  very  diversified  representatives  all  over  the  globe. 
Fomls  of  the  same  family  of  which  the  gaivpike  is  the  type,  have  been 
found  aU  over  Europe  in  the  oldest  fossiliferous  beds,  in  the  strata  of 
the  age  of  the  coal ;  in  the  new  red  sandstone ;  in  the  oolitic  deposits, 

•  See  JFVtnc^pte  of  Zoology,  by  L.  Agassii  and  A.  A.  Gould,  Vol.  II. 
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reference  to  the  identification  of  fossil  remains.  It  is  therefore  plain 
that  comparative  anatomy  should  be  more  extensively  and  intimately 
combined  with  zoology  than  is  generally  the  case.  The  classification 
of  the  animal  kingdom  should  no  longer  be  based  simply  upon  the 
structure  of  the  animals,  but  form  and  structure  should  everywhere 
and  always  be  considered  in  their  intimate  connections. 

I  have  already  alluded  to  the  narrow  cu'cumscription  of  the  genus 
Lepidosteus,  within  the  limits  of  the  temperate  zone  of  North  Amer- 
ica. In  like  manner,  also,  the  Marsupialia,  for  instance,  are  almost 
wholly  confined  to  New  Holland,  and  the  Edentata  to  Brazil.  All 
this  goes  to  show  that  there  is  an  important  connection  between  a 
^▼en  country  and  its  inhabitants,  which  rests  with  the  primitive  plan 
of  tiie  creation. 

The  limited  existence  of  Lepidosteus  in  North  America  in  the  pre- 
sent creation  has,  no  doubt,  reference  to  the  fact  that  North  America 
was  an  extensive  continent  long  before  other  parts  of  the  globe  had 
undergone  their  most  extensive  physical  changes.  Or  in  other 
words,  that  the  present  character  of  this  continent  has  not  been 
much  altered  from  what  it  was  when  the  ancient  representatives  of 
Lepdosteus  lived ;  while  in  other  parts  of  the  world,  the  physical 
changes  have  b<*en  so  extensive  as  to  exclude  such  forms  from 
among  the  animals  suited  for  them. 

We  have  therefore  here  a  hint  towards  a  more  natural  and  deeper 
understanding  of  the  laws  regulating  the  geographical  distribution  of 
animals  in  general. 

There  are  animals  and  plants  whose  detailed  history  is,  as  it  were, 
at  the  same  time,  the  history  of  that  branch  of  science  to  wliich  they 
belong.  This  is  particularly  the  case  with  those  animals,  which, 
from  particular  circumstances,  have  thrown  unusual  light  upon  the 
relations  which  exist  between  them  and  their  allied  types.  There 
are  even  a  few  such  animals,  the  study  of  which  has  actually  marked 
die  advance  of  science.  I  cannot  notice  on  this  occasion  the  gar- 
jttke  without  being  strongly  reminded  how  strikingly  this  has  been 
tiie  fact  with  Lepidosteus.  The  first  sight  I  had  of  a  stuffed  skin  of 
iiiat  fish  in  the  Museum  of  Carlsruhe,  when  a  medical  student  in  the 
University  of  Heidelberg,  in  1826,  convinced  me  that  this  genus  stood 
alone  in  the  class  of  fishes ;  and  that  we  could  not,  by  any  possibility, 
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associate  it  with  any  of  the  types  of  living  fishes,  nor  sacceed  in 
finding,  among  living  t3rpes,  any  one  to  assoriate  fiiiriy  with  it  It 
was  a  fact,  at  once  deeply  impressed  upon  my  mind,  that  it  stands  iso- 
latod  among  all  living  beings ;  and  this  early  impression  has  graduaDj 
Icvl  mo  to  the  views  respecting  classification  which  I  have  expressed 
aK^w  and  which  have  frequently  guided  me  in  appreciating  boA 
t!io  various  degrees  of  relationship,  and  also  the  diSerenees  which  I 
havo  noticed  among  different  families ;  and,  I  may  say,  has  also  kept 
mo  froo  fnmi  fanciful  attempts  at  symmetrical  clasnfications. 

Soiuowhat  later,  my  investigations  of  the  fosal  fishes  led  me  to 
the  distinot  appreciation  of  the  great  difference  there  is  between  the 
ohan\otoi-s»  of  the  class  of  fishes  in  early  geological  ages ;  I  abo 
n^^t^ood  that  all  the  bony  fishes  of  former  ages  are  more  or  lea 
allio.l  to  the  ga^p^ke,  and  widely  different  from  the  types  of 
ttshos  now  prevailing.  But  the  real  nature  of  this  difference  me 
o:\ly  ^n\du:\lly  imderstood.  I  had  not  yet  perceived  that  the  fishes 
of  v^lilor  times  had  peculiar  characters  of  their  own,  not  to  be 
finind  either  among  the  more  recent  fossils  or  among  the  fif- 
iu::  rv^i^rx^sentatives  of  that  class.  But  the  opportunity  of  study 
in,:  the  skeleton  of  Lepidosteus,  which  was  afforded  me  in  Paris  by 
0\i\ie!\  showed  at  once,  that  these  fishes  have  reptilian  characters.* 

T\w  artieulation  of  their  vertebrae  differs  from  that  of  the  vertey 
br:r  of  all  other  fishes  no  less  than  the  structure  of  their  scales. 
Their  extnMuiiies,  especially  the  pectoral  limbs,  assume  a  hi^er 
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tiie  successive  creadons  all  this  herpetological  relationship,  and  were, 
ftt  last,  endowed  with  characters  which  contrast  as  much,  when  com- 
pared with  those  of  reptiles,  as  they  agreed  closely  in  the  beginning. 
Lepidoeteus  alone  reminds  us,  in  our  time,  of  these  old-fashioned 
dmraoters  of  the  class  of  fishes,  as  it  was  in  former  days. 

An  opportuni^  afforded  me  by  John  Edward  Gray,  Esq.,  of  the 
British  Museum,  of  examining  a  specimen  of  this  genus,  preserved 
in  alcohol,  furnished  another  evidence  that  the  reptilian  character 
of  Lepidosteus  was  not  only  shown  in  its  solid  parts,  but  was  even 
exemplified  in  the  peculiar  structure  of  its  respiratory  apparatus  and 
lis  cellular  air  bladder,  as  I  have  pointed  out  in  the  Proceedings  of 
ibe  2i0ological  Society  of  London.* 

One  step  further  was  made  during  this  excursion,  when,  at  Niag- 
ara, a  living  specimen  of  Lepidosteus  was  caught  for  me,  and  to  my 
great  delight,  as  well  as  to  my  utter  astonishment,  I  saw  this  fish 
moving  its  head  upon  the  neck  freely,  right  and  left  and  upwards, 
aa  a  Saurian,  and  as  no  other  fish  in  creation  does. 

This  reptilian  character  of  the  older  fishes  is  not  the  only  striking 
charactef  which  distinguishes  them.  Investigations  into  the  em- 
biyonic  growth  of  recent  fishes  have  led  me  to  the  discovery  that 
tfio  changes  which  they  undergo  agree,  in  many  respects,  in  a 
▼ery  remarkable  manner,  with  the  differences  which  we  notice  be- 
tween the  fossils  of  different  ages ;  so  much  so,  that  the  peculiar 
finrm  of  the  vertebral  column,  and  especially  its  odd  termination  m 
TOiy  young  embryos,  where  tiie  upper  lobe  of  the  caudal  fin  is  pro- 
longed beyond  the  lower  lobe,  and  forms  an  unequal,  unsymmetrical 
^^pendage  upwards  and  backwards,  agrees  precisely  with  the  form 
of  the  tcul  of  the  bony  fishes  of  the  oldest  geological  deposits  ;^sa 
that  these  ancient  fishes  may  be  said  to  have  embryonic  peculiarities 
in  addition  to  their  reptilian  character.  This  fact,  so  simple  in  itself, 
and  apparently  so  natural,  is  of  the  utmost  importance  in  the  history 
of  animal  life.  It  has  gradually  led  me  to  more  extensive  views,  and 
to  the  conviction  that  embryonic  investigations  might  throw  as  much 
lig^t  upon  the  successive  development  of  the  animal  kingdom  during 
the  successive  geolo^cal  periods,  as  upon  the  physiological  develop- 

•  Proceed.  ZoOL  Soo.  of  London,  Vol.  IL  page  119. 
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meat  of  iDclividaal  animals ;  and,  indeed,  I  can  now  show,  throng  all 
classes  of  the  animal  kingdom,  that  the  oldest  representadvea  of  any 
family  agree  closely  with  the  embryonic  stages  of  the  higher  types  of 
the  living  representatives  of  the  same  families ;  or,  in  other  words, 
that  the  order  of  succession  of  animals,  through  all  classes  ind 
families,  agrees,  in  a  most  astonishing  measure,  with  the  degrees  of 
development  of  young  animals  of  the  present  age. 

This  being  the  case,  it  is  obvious  that  a  minute  investigation  of  (he 
embryology  of  Lepidosteus  would  throw  a  vast  amount  of  light  upon 
tlje  history  of  the  succession  of  fishes,  of  all  geological  periods ;  and 
also  would  probably  give  the  first  indication  of  the  manner  in  which 
the  separation  of  true  ichthyological  characters  from  reptilian  chl^ 
acters,  was  gradually  mti-oduced ;  as  it  is  more  than  probable,  from 
all  we  know  otherwise  of  the  embryology  of  animals,  that  the  young 
gar-pike,  in  its  earliest  condition,  will  have  characters  truly  ichthy- 
ological, and  only  assume,  gradually,  the  peculiar  reptilian  charafr 
ters  which  distinguish  it.  But  notwithstanding  all  my  efforts  to 
secure  the  Lepidosteus  in  the  breeding  season,  I  have  failed  up  to 
this  <lay  to  gain  the  desired  information.  It  only  remains  for  me, 
therefore,  to  urge  naturalists  living  near  the  waters  inhabited  by 
Loi-idosteus  to  take  up  the  subject  as  early  as  an  opportunity  is 
afforded  them. 

Although  Lepiilosteus  does  not  occur  in  Lake  Superior,  I  have 
deemoil  it  sutHciently  imjvortant  to  introduce  these  remarks  here,  as 
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Lake,  through  Lake  Erie,  and  Ontario,  down  to  the  St.  Lawrence 
and  its  outlet  into  the  sea,  into  which  this  fish  never  ventures  far, 
tbough  he  does  not  altogether  avoid  brackish  and  salt  water. 

Dr.  Richardson  was  the  first  naturalist  who  described  the  northern 
Lepidosteus.  He  mentions  it  in  his  Fauna  Boreali-Americana, 
under  the  name  of  LepidoHteu%  Huronenm^  and  gives  a  correct  and 
detailed  description  of  it.  Nevertheless,  it  has  been  since  mistaken, 
and  referred  to  the  soutiiem  species  fii-st  described  by  Catesby  and 
linnseus,  from  which  it  is  however  very  distinct,  both  by  the  pro- 
portions of  its  parts,  its  scales,  its  fins,  and  especially  by  the  form  of 
its  frontal  bones,  in  which  the  supra-orbital  emargination  is  much 
lower  and  more  elongated.  Again,  notwithstanding  the  descrip- 
tion of  Dr.  Richardson,  Dr.  Dekay  has  redescribed  it  under  the 
name  of  Lepidosteus  Bison ;  and  Zadock  Thompson  has  described 
n  young  specimen  under  the  natne  of  Lepidosteus  liiieatus.  At 
first,  his  description  would  seem  to  indicate  a  really  distinct 
q)ecies  ;  but  I  have  ascertained,  by  a  series  of  specimens,  that  the 
differences  pointed  out  are  really  the  characters  of  the  young,  and 
have  no  value  as  specific  characters  ;  the  detached  lobe  formed  by 
tbe  upper  raylets  of  the  caudal  fin  is  gradually  united  with  the 
lower  rays,*  and  the  longitudinal  stripe,  which  is  well  marked  in 
young  specimens  of  a  few  inches  in  length,  gradually  vanishes,  to 
leave  only  a  few  spots  upon  the  sides,  which  even  disappear  entirely 
in  the  oldest  individuals.  The  vertical  fins  alone  remain  spotted  in 
the  adult.  The  natural  color  of  this  fish  is  a  light  greenish  gray, 
passing  downwards  into  a  dull  white. 

AciPENSERiDiE  (^SturgeoHS.} 

The  family  of  Sturgeons  is  well  characterized  and  easily  distin- 
giuahed  from  any  other  in  the  class.  These  fishes  have  generally 
been  placed  in  the  order  of  Chondropterygians,  near  the  sharks, 
until  I  objected  to  this  association,  and  attempted  to  show  that,  not- 

•  It  is  a  very  remarkable  fact  that  several  fishes  of  the  old  Red  Sandstone  period 
liare,  in  their  full-grown  state,  a  peculiar  form  of  their  caudal  fin,  which  is  nearly 
ideutical  with  the  form  of  the  caudal  fin  of  the  young  Lepidosteus  ;  a  form  which 
ia  otherwise  unknown  to  me  at  present  in  the  whole  class  of  fishes. 
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withstanding  their  extraordinary  peculiarities,  they  are  more  closdy 
related  to  the  gar-pikes,  than  to  any  other  group  of  fishea.  Thk 
view  ^though  at  first  strongly  opposed,  is  now  generally  admitted, 
havmg  been  sustained  both  by  anatomical  and  pakBontologpcal 
evidence. 

The  sturgeons  are  generally  large  fishes,  which  live  at  the  bo^ 
torn  of  the  water,  feeding  with  their  toothless  mouths  apon  deoo» 
posed  organized  substances.  Their  movements  are  rather  duggjiki 
resembling  somewhat  those  of  the  codfish  tribe. 

Their  geographical  distribution  is  qmte  peculiar,  and  constitotei 
one  of  their  prom'ment  peculiarities.  Located  as  they  are,  in  the 
colder  portions  of  the  temperate  zone,  they  inhabit  either  the  fnii 
waters  or  the  seas  exclusively,  or  alternately  both  these  eleme^ 
remaining  during  the  larger  part  of  the  year  in  the  sea,  and  ascend* 
ing  the  rivers  in  the  spawning  season.  Although  adapted  to  Urn 
cold  regions  of  the  temperate,  they  do  not  seem  to  extend  iiilo 
thearctic  zone,  and  I  am  not  aware  that  they  have  been  observed  ia 
any  of  the  waters  of  the  warmer  half  of  the  temperate  zone.  Hie 
great  basin  of  salt  water  lakes  or  seas  which  extends  east  of  the  Medr 
iterranean,  seems  to  be  their  principal  abode  in  the  Old  Worid,  or  al 
least  the  region  in  which  the  greater  number  of  species  ocour ;  and 
each  species  takes  a  wide  range,  extending  up  the  Danube  and  ifei 
tributaries,  and  all  the  Russian  rivers  emptying  into  the  Blad 
Sea.      From    the   Caspian  they  ascend  the  Wolga  in 
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in  nninber.  There  are  also  some  on  the  Atlantic  shores  of  North 
America,  along  the  British  Possessions  as  well  as  the  Northern  and 
Middle  United  States.  They  seem  to  be  exceedingly  numerous  in 
the  northern  Pacific,  being  found  everywhere  from  Behiing's  Straits 
mad  Japan  to  the  northern  shores  of  China,  and  on  the  north-west 
ooMt  of  America,  as  far  south  as  the  Columbia  River.  Again,  the 
80  called  western  waters  of  the  United  States  have  their  own 
species,  firom  the  Ohio  down  to  the  lower  portion  of  the  Mississippi, 
bat  it  does  not  appear  that  these  species  ascend  the  rivers  from  the 
Golf  of  Mexico.  I  suppose  them  to  be  rather  entirely  fluviatile,  like 
those  of  the  great  Canadian  lakes. 

Beyond  the  above  limits  southwards  there  are  nowhere  sturgeons 
to  be  foond,  not  even  in  the  Nile,  though  emptying  into  a  sea  in 
idiich  they  occur;  and  as  for  the  great  rivers  of  Southern  Asia  and 
of  tropical  Africa,  not  only  the  sturgeons,  but  another  family  is 
wanting  there,  I  me%n  the  family  of  Goniodonts  which  in  Central 
and  Southern  America  takes  the  place  of  the  sturgeons  of  the 
North.  Again,  all  the  species  in  different  parts  of  the  world  are 
diflferent. 

It  is  a  most  extraordinary  fact,  which  will  hereafter  throw  much 
fi|^t  upon  the  laws  of  geographical  distribution  of  animals  and  their 
node  of  association,  viz.,  that  ccrtidn  families  are  entirely  circum- 
•cribed  within  comparatively  narrow  limits,  and  that  their  special 
hication  has  an  unquestionable  reference  to  the  location  of  other  ani- 
mala ;  or  in  other  words,  that  natural  families,  apparently  little  related 
to  each  other,  are  confined  to  different  parts  of  the  world,  but  are 
finked  together  by  some  intermediate  form,  which  itself  is  located  in 
the  intermediate  track  between  the  two  extremes.  In  the  case  now 
before  us,  we  have  the  sturgeons  extending  all  around  the  world  in 
the  northern  temperate  hemisphere,  in  its  seas  as  well  as  in  its  fresh 
waters,  all  closely  related  to  each  other.  Neither  in  Asia  nor  in 
Africa  is  there  an  aberrant  form  of  that  type,  or  any  representative 
type  in  the  warmer  zones ;  but  in  North  America  we  have  the 
genus  Seaphirhynchus,  which  occurs  in  the  Ohio  and  Mississippi,  and 
which  forms  a  most  natural  link  with  the  &mily  of  Goniodonts,  all  the 
fpecies  of  which  are  confined  exclusively  to  the  fresh  waters  of 
Central  and  South  America.   The  closeness  of  this  connection  will  be 
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and  even  in  the  chalk  and  tertiary  beds.  They  eristed  in  the  same 
wide  range  upon  the  continent  of  North  America,  and  have  been  found 
in  Asia  as  well  as  in  New  Holland ;  so  that  this  family,  now  limited  to 
the  continent  of  North  America,  and,  if  we  include  in  it  the  Biclur 
also,  to  two  river  basins  of  Africa,  —  was  once  cosmopolite  in  its 
geographical  distribution.  ,» 

The  natural  consequence  from  such  evidence  is,  that  we  cannot 
arrive  at  a  true  insight  into  the  relations  of  the  animal  creation,  unlefl 
we  study,  at  the  same  time,  the  living  animals,  and  those  which  have 
become  extinct ;  and  that  a  natural  classification  must  associate  the 
fossils  promiscuously  in  their  natural  relationship  with  the  living 
types.  The  separation  of  palaeontology  from  zoology,  for  the  sake 
of  convenience  in  the  study  of  geological  phenomena,  has  been  very 
injurious  to  the  real  progress  of  zoology,  and  is  so  entirely  unscientific) 
that  until  they  are  again  combined  under  the  same  head,  even  in  oar 
elementary  text  books,  we  can  hardly  expect  that  zoology  will  make 
the  progress  which  extensive  investigations  carried  on  singly,  in  the 
study  of  living  and  fossil  animals,  would  lead  us  to  expect. 

Moreover,  the  identification  of  fossils  requires  a  close,  investig^ 
tion  of  such  characters  as  are  shown  in  the  only  remains  of  extinct 
species  which  have  been  preserved,  and  which  Are,  almost  exclusive- 
ly, their  solid  parts.  It  is  therefore  very  important  that,  in  zoological 
investigations,  more  attention  should  be  paid  to  the  characters  derived 
from  such  parts  as  are  the  only  ones  accessible  in  the  study  of  fossils. 
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reference  to  the  identification  of  fossil  remains.  It  is  therefore  j^lain 
that  comparative  anatomy  should  be  more  extensively  and  intimately 
combined  with  zoology  than  is  generally  the  case.  The  classification 
of  the  animal  kingdom  should  no  longer  be  based  simply  upon  the 
stmcture  of  the  animals,  but  form  and  structure  should  everywhere 
and  always  be  considered  in  their  intimate  connections. 

I  have  already  alluded  to  the  narrow  circumscription  of  the  genus 
Lepidosteus,  within  the  limits  of  the  temperate  zone  of  Nortii  Amei^ 
ka.  In  like  manner,  also,  the  Marsupialia,  for  instance,  are  almost 
wholly  confined  to  New  Holland,  and  the  Edentata  to  Brazil.  All 
ibis  goes  to  show  that  there  is  an  important  connection  betwoen  a 
^Ten  country  and  its  inhabitants,  which  rests  with  the  primitive  [>lan 
of  the  creation. 

The  limited  existence  of  Lepidosteus  in  North  America  in  tlie  pre- 
sent creation  has, no  doubt,  reference  to  the  fact  that  North  America 
was  an  extensive  continent  long  before  otiier  parts  of  Uic  ;rlobc  had 
imdergone  their  most  extensive  physical  changes.  Or  in  other 
words,  that  the  present  character  of  this  continent  has  not  f>ecn 
much  altered  from  what  it  was  when  the  ancient  reprcH^'ntativeH  of 
Lepidosteus  lived ;  while  in  other  parts  of  the  world,  the  phy«ir!al 
cbanges  have  b^en  so  exteasive  as  to  exclude  such  fonnn  from 
among  the  animals  suited  for  them. 

We  have  therefore  here  a  hint  towards  a  more  natural  and  <\('t^f«zr 
imderstandmg  of  the  laws  regulating  the  geografiljical  di^tribtjti^/n  r/f 
animals  in  general. 

There  are  animals  and  plants  whose  detailed  hi»t//ry  va,  m  it  w#ff#i, 
at  the  same  time,  the  history  of  that  braiich  of  ?»/ri#^»c^  V/  nKi^rK  *hfiy 
belong.  This  is  p-anicularlr  the  case  with  tii^/*«  afi'r/»^!».,  leh/rfi, 
from  particular  circrna-iaDces.  hare  thrown  vuinxful  \\^i).\  u\/n»  >f>" 
relations  which  eii^t  between  tt*rm  aiid  tfi^'.r  alikd  tv{>:^,  'I  f."f-f 
are  even  a  few  such  aiiiLal-.  the  ftisdr  of  liJJ'rh  /.a^  vfrj^ii  y  u,^r\c**i 
die  advance  of  science.  I  cttsXtfA  waic^  *n%  U\a  '/^/;^//fi  tr^  /xt' 
pike  without  bein;:  %xr/L'^j  nuauM  iy/w  ftrirrf^jdy  u/n  hiu  ^^♦t* 
die  fact  with  Ls'pdosie^ii.  Tt^,  fir«  ^'^.%  I  \jA  *i  a  ^.rsfk4  k€if$  '4 
tiiat  fish  in  the  ^fo^eoz^  of  Cari»rv>j^,  »ir.-^i  a  v^A',^  tttryU^A  tu  ^9^ 
University  of  Heiitller;?,  a  1  '•'!''*.  ^x.ts<^.*A  u^.  uja  V..*  /.*r.  v*  <♦///! 
alone  in  the  cbs  of  feLef ;  zlA  :Lsfct  v^  tf^^*  ux^  v^  m*)  y^m^'/^^fij^ 
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associate  it  mth  any  of  the  types  of  living  fishes,  nor  succeed  m 
finding,  among  li^ng  types,  any  one  to  associate  fidriy  with  it.  It 
was  a  fact,  at  once  deeply  impressed  upon  my  mind,  that  it  stands  iso- 
lated among  all  living  beings ;  and  this  early  impression  has  graduaOj 
led  me  to  the  views  respecting  classification  which  I  have  expressed 
above,  and  which  have  frequently  guided  me  in  appreciating  both 
the  various  degrees  of  relationship,  and  also  the  differences  which  I 
have  noticed  among  different  families ;  and,  I  may  say,  has  ako  kept 
me  free  from  fanciful  attempts  at  symmetrical  classifications. 

Somewhat  later,  my  investigations  of  the  fossil  fishes  led  me  to 
the  distinct  appreciation  of  the  great  difference  there  is  between  tke 
characters  of  the  class  of  fishes  in  early  geological  ages ;  I  abo 
noticed  that  all  the  bony  fishes  of  former  ages  are  more  or  leaB 
allied  to  the  gar-pike,  and  widely  different  from  the  types  of 
fishes  now  prevailing.  But  the  real  nature  of  this  difference  was 
only  gradually  understood.  I  had  not  yet  perceived  that  the  fishes 
of  older  times  had  peculiar  characters  of  their  own,  not  to  be 
found  cither  among  the  more  recent  fossils  or  among  the  if- 
ing  representatives  of  that  class.  But  the  opportunity  of  stndy 
ing  the  skeleton  of  Lepidosteus,  which  was  afforded  me  in  Paris  by 
Cu\icr,  showed  at  once,  that  these  fishes  have  reptihan  characters.* 

The  articulation  of  their  vertebrae  differs  from  that  of  the  vert^ 
brse  of  all  other  fishes  no  less  than  the  structure  of  their  scales. 
Their  extremities,  especially  the  pectoral  limbs,  assume  a  higher 
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the  successive  creations  all  this  herpetological  relationship,  and  were, 
at  last,  endowed  with  characters  which  contrast  as  much,  when  com- 
pared with  those  of  reptiles,  as  they  agreed  closely  in  the  beginning. 
Lepidosteus  alone  reminds  us,  in  our  time,  of  these  old-fashioned 
dbaractera  of  ihe  class  of  fishes,  as  it  was  in  former  days. 

An  opportunity  afiforded  me  by  John  Edward  Gray,  Esq.,  of  the 
British  Museum,  of  examining  a  specimen  of  this  genus,  preserved 
in  alcdiol,  furnished  another  evidence  that  the  reptilian  character 
of  Lepidosteus  was  not  only  shown  in  its  soUd  parts,  but  was  even 
exemplified  in  the  peculiar  structure  of  its  respiratory  apparatus  and 
its  cellular  air  bladder,  as  I  have  pointed  out  in  the  Proceedings  of 
the  Zoolo^cal  Society  of  London.* 

One  step  further  was  made  during  this  excursion,  when,  at  Niag- 
ara, a  living  specimen  of  Lepidosteus  was  caught  for  me,  and  to  my 
great  deKght,  as  well  as  to  my  utter  astonishment,  I  saw  this  fish 
moving  its  head  upon  the  neck  freely,  right  and  left  and  upwards, 
aa  a  Saurian,  and  as  no  other  fish  in  creation  docs. 

This  reptilian  character  of  the  older  fishes  is  not  the  only  striking 
character  which  distinguishes  them.  Investigations  into  the  em- 
biyonic  growth  of  recent  fishes  have  led  me  to  the  discovery  that 
the  changes  which  they  undergo  agree,  in  many  respects,  in  a 
Tery  remarkable  manner,  with  the  difierences  which  we  notice  be- 
tween the  fi>ssils  of  difierent  ages ;  so  much  so,  that  the  peculiar 
finrm  of  the  vertebral  column,  and  especially  its  odd  termination  m 
▼ery  young  embryos,  where  the  upper  lobe  of  the  caudal  fin  is  pro- 
longed beyond  the  lower  lobe,  and  forms  an  unequal,  unsymmetrical 
ai^ndage  upwards  and  backwards,  agrees  precisely  with  the  form 
of  the  tail  of  the  bony  fishes  of  the  oldest  geolo^cal  deposits  ;^6o. 
that  these  ancient  fishes  may  be  said  to  have  embryonic  peculiarities 
in  addition  to  their  reptilian  character.  This  fact,  so  simple  in  itself, 
and  apparently  so  natural,  is  of  the  utmost  importance  in  the  history 
of  animal  life.  It  has  gradually  led  me  to  more  extensive  views,  and 
to  the  conviction  that  embryonic  investigations  might  throw  as  much 
lig^t  upon  the  successive  development  of  the  animal  kingdom  during 
the  succes^ve  geolo^cal  periods,  as  upon  the  physiolo^cal  develop- 

•  Proceed.  ZoOL  Soc  of  London,  Vol.  IL  pege  119. 
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ment  of  individual  animals ;  and,  indeed,  I  can  now  show,  tJurough  all 
classes  of  the  animal  kingdom,  that  the  oldest  representatiyes  of  anj 
family  agree  closely  with  the  embryonic  stages  of  the  higher  types  of 
the  living  representatives  of  the  same  families ;  or,  in  other  words, 
that  the  order  of  succession  of  ammals,  through  all  classes  and 
families,  agrees,  in  a  most  astonishing  measure,  with  the  degrees  of 
development  of  young  animals  of  the  present  age. 

This  being  the  case,  it  is  obvious  that  a  minute  inTestigation  of  the 
embryology  of  Lepidosteus  would  throw  a  vast  amount  of  light  upon 
tlje  history  of  the  succession  of  fishes,  of  all  geological  periods ;  and 
also  would  probably  give  the  first  indication  of  the  manner  in  wWch 
the  sepamtion  of  true  ichthyological  characters  from  reptilian  chl^ 
actei-3,  was  gradually  mtroduced ;  as  it  is  more  than  probable,  from 
all  we  know  otherwise  of  the  embryology  of  animals,  that  the  young 
gar-i)ike,  hi  its  earliest  condition,  will  have  characters  truly  ichthy- 
ological, and  only  assume,  gradually,  the  peculiar  reptilian  charac- 
ters which  distinguish  it.  But  notwithstanding  all  my  efforts  to 
secure  the  Lepidosteus  in  the  breeding  season,  I  have  failed  up  to 
this  day  to  gain  the  desired  information.  It  only  remsuns  for  me, 
therefore,  to  urge  naturalists  living  near  the  waters  inhabited  by 
Le[)idosteus  to  take  up  the  subject  as  early  as  an  opportunity  is 
afforded  them. 

Although  Lepidosteus  does  not  occur  in  Lake  Superior,  I  have 
deemed  it  sufficiently  imiK)rtant  to  introduce  these  remarks  here,  as 


FISHES  OF  LAKE  SUPERIOR.  263 

Lake,  through  Lake  Erie,  and  Ontario,  down  to  the  St.  Lawrence 
and  its  outlet  bto  the  sea,  into  which  this  fish  never  ventures  far, 
though  he  does  not  altogether  avoid  brackish  and  salt  water. 

Dr.  Richardson  was  the  first  naturalist  who  described  the  northern 
Lepidosteus.  He  mentions  it  in  his  Fauna  Boreali-Americana, 
under  the  name  of  Lepidosteus  ffuronensis^  and  gives  a  correct  and 
detailed  description  of  it.  Nevertheless,  it  has  been  since  mistaken, 
and  referred  to  the  southern  species  first  described  by  Catesby  and 
Linnaeus,  from  which  it  is  however  very  distinct,  both  by  the  pro- 
portions of  its  parts,  its  scales,  its  fins,  and  especially  by  the  form  of 
its  frontal  bones,  in  which  the  supra-orbital  emargination  is  much 
fewer  and  more  elongated.  Again,  notwithstanding  the  descrip- 
tion of  Dr.  Richardson,  Dr.  Dekay  has  redescribed  it  imcler  the 
name  of  Lepidosteus  Bison ;  and  Zadock  Thompson  has  described 
a  young  specimen  under  the  natae  of  Lepidosteus  lineatus.  At 
first,  his  description  would  seem  to  indicate  a  really  distinct 
species  ;  but  I  have  ascertained,  by  a  series  of  sjMicimens,  that  the 
differences  pointed  out  are  really  the  characters  of  the  young,  and 
have  no  value  as  specific  characters  ;  the  detached  lobe  formed  by 
the  upper  raylets  of  the  caudal  fin  is  gradually  united  with  the 
fewer  rays,*  and  the  longitudinal  stripe,  which  is  well  marked  in 
young  specimens  of  a  few  inches  in  length,  gradually  vanishes,  to 
leave  only  a  few  spots  upon  the  sides,  which  even  disappear  entirely 
in  the  oldest  individuals.  The  vertical  fins  alone  remain  spotted  in 
the  adult.  The  natural  color  of  this  fish  is  a  light  greenish  gray, 
passing  do?mwards  into  a  duU  white. 

AciPENSERiDiE  (^SturgeoYis.^ 

The  family  of  Sturgeons  is  well  characterized  and  easily  distin- 
guished from  any  other  in  the  class.  These  fishes  have  generally 
been  placed  in  the  order  of  Chondropterygians,  near  the  sharks, 
until  I  objected  to  this  association,  and  attempted  to  show  that,  not- 

•  It  is  a  very  remarkable  fact  that  several  fishes  of  the  old  Red  Sandstone  period 
haTe,  in  their  full-grown  state,  a  peculiar  form  of  their  caudal  fin,  which  is  nearly 
identical  with  the  form  of  the  caudal  fin  of  the  young  Lepido9teu8 ;  a  form  which 
U  otherwise  unknown  to  me  at  present  in  the  whole  class  of  fishes. 
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ment  of  individual  animals ;  and,  indeed,  I  can  now  show,  through  all 
classes  of  the  animal  kingdom,  that  the  oldest  representatives  of  any 
family  agree  closely  with  the  embryonic  stages  of  the  higher  types  of 
the  living  representatives  of  the  same  families ;  or,  in  other  words, 
that  the  order  of  succession  of  ammals,  through  all  classes  and 
families,  agrees,  m  a  most  astonishing  measure,  with  the  degrees  of 
development  of  young  animals  of  the  present  age. 

This  being  the  case,  it  is  obvious  that  a  minute  investigation  of  the 
embryology  of  Lepidosteus  would  throw  a  vast  amount  of  light  upon 
tlje  history  of  the  succession  of  fishes,  of  all  geological  periods ;  and 
also  would  probably  give  the  first  indication  of  the  manner  in  which 
the  separation  of  true  ichthyological  characters  from  reptilian  chir 
acters,  was  gradually  hitroduced ;  as  it  is  more  than  probable,  fiwn 
all  we  know  otherwise  of  the  embryology  of  animals,  that  the  yoang 
gar-pike,  in  its  earliest  condition,  will  have  characters  truly  ichthj- 
ological,  and  only  assume,  gradually,  the  peculiar  reptilian  chano- 
tei-s  which  distinguish  it.  But  notwithstanding  all  my  eflforts  to 
secure  the  Lepidosteus  in  the  breeding  season,  I  have  failed  up  to 
this  day  to  gain  the  desired  information.  It  only  remains  for  me, 
therefore,  to  urge  naturalists  living  near  the  waters  inhabited  bj 
Lepidosteus  to  take  up  the  subject  as  early  as  an  opportunity  ii 
atibrded  them. 

Although  Lepidosteus  does  not  occur  in  Lake  Superior,  I  haw 
deemed  it  sufficiently  im[»ortant  to  introduce  these  remarks  here,  as 
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:e,  through  Lake  Erie,  and  Ontario,  down  to  the  St.  Lawrence 

its  outlet  into  the  sea,  into  which  this  fish  never  ventures  far, 
igh  he  does  not  altogether  avoid  brackish  and  salt  water. 
>r.  Richardson  was  the  first  naturalist  who  described  the  northern 
»ido8teus.  He  mentions  it  in  his  Fauna  Boreali-Americana, 
er  the  name  of  Lepidoaiem  HuronenBis^  and  gives  a  correct  and 
died  description  of  it.     Nevertheless,  it  has  been  since  mistaken, 

referred  to  the  soutiiem  species  first  described  by  Catesby  and 
Qseus,  from  which  it  is  however  very  distinct,  both  by  the  pro- 
dons  of  its  parts,  its  scales,  its  fins,  and  especially  by  the  form  of 
frontal  bones,  in  which  the  supra-orbital  emargination  is  much 
3r  and  more  elongated.     Again,  notwithstanding  the   descrip- 

of  Dr.  Richardson,  Dr.  Dekay  has  redescribed  it  under  the 
le  of  LepidoBteus  Bison ;  and  Zadock  Thompson  has  described 
oung  specimen  imder  the  natae  of  Lepidosteus  Ihieatus,  At 
;,  his  description  would  seem  to  mdicate  a  really  distinct 
sies ;  but  I  have  ascertained,  by  a  series  of  specimens,  that  the 
jrences  pointed  out  are  really  the  characters  of  the  young,  and 
e  no  value  as  specific  characters  ;  the  detached  lobe  formed  by 

upper  raylets  of  the  caudal  fin  is  gradually  united  with  the 
3r  rays,*  and  the  longitudinal  stripe,  which  is  well  marked  in 
ng  specimens  of  a  few  inches  in  length,  gradually  vanishes,  to 
e  only  a  few  spots  upon  tlie  sides,  which  even  disappear  entirely 
he  oldest  individuals.  The  vertical  fins  alone  remain  spotted  in 
adult.  The  natural  color  of  this  fish  is  a  light  greenish  gray, 
ling  do?mwards  into  a  dull  white. 

AciPENSERiDiE  (^Sturgeons,^ 

Tie  family  of  Sturgeons  is  well  characterized  and  easily  distin- 
ihed  from  any  other  in  the  class.     These  fishes  have  generally 

I  placed  in  the  order  of  Chondropterygians,  near  the  sharks, 

I I  objected  to  this  association,  and  attempted  to  show  that,  not- 

t  is  a  very  remarkable  fact  that  several  fishes  of  the  old  Red  Sandstone  period 
,  in  their  full-grown  state,  a  peculiar  form  of  their  caudal  fin,  which  is  nearly 
ical  with  the  form  of  the  caudal  fin  of  the  young  Lepidosteus ;  a  form  which 
herwise  unknown  to  me  at  present  in  the  whole  class  of  fishes. 
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withstanding  their  extraordinary  peculiarities,  they  are  m(»e  doielj 
related  to  the  gar-pikes,  than  to  any  other  group  of  fiabea.  Thb 
view^  though  at  first  strongly  opposed,  is  now  generally  admited, 
having  been  susUuned  both  by  anatomical  and  pakeontolog^ 
evidence. 

The  sturgeons  are  generally  large  fishes,  which  live  at  the  bo^ 
torn  of  the  water,  feeding  with  their  toothless  mouths  iqxm  deeo» 
posed  organized  substances.  Their  movements  are  rather  duggiri^ 
resembling  somewhat  those  of  the  codfish  tribe. 

Their  geographical  distribution  is  quite  peculiar,  and  coDStitatei 
one  of  their  prominent  peculiarities.  Located  as  they  are,  in  tk 
colder  portions  of  the  temperate  zone,  they  inhabit  either  the  fiak 
waters  or  the  seas  exclusively,  or  alternately  both  these  elemenlii 
remming  during  the  larger  part  of  the  year  in  the  sea,  and  asoend^ 
ing  the  rivers  in  the  spawning  season.  Although  adapted  to  tti 
cold  regions  of  the  temperate,  they  do  not  seem  to  extend  ittli 
the. arctic  zone,  and  I  am  not  aware  that  they  have  been  observed  ii 
any  of  the  waters  of  the  warmer  half  of  the  temperate  zone.  The 
great  basin  of  salt  water  lakes  or  seas  which  extends  east  of  the  Mai 
iterranean,  seems  to  be  their  principal  abode  in  the  Old  World,  or  al 
least  the  region  in  which  the  greater  number  of  species  occur ;  aad 
each  species  takes  a  \^ide  range,  extending  up  the  Danube  and  ill 
tributaries,  and  all  the  Russian  rivers  emptying  into  the  Bbek 
Sea.      From    the   Caspian  they  ascend  the  Wolga   in 
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in  namber.  There  are  also  some  on  the  Atlantic  shores  of  North 
America,  along  the  British  Possessions  as  well  as  the  Northern  and 
Middle  United  States.  Thej  seem  to  be  exceedinglj  numerous  in 
the  northern  Pacific,  being  found  everywhere  from  Behring's  Straits 
and  Japan  to  the  northern  shores  of  China,  and  on  the  north-west 
ooast  of  America,  as  far  south  as  the  Columbia  River.  Again,  the 
80  called  western  waters  of  the  United  States  have  their  own 
qpecies,  firom  the  Ohio  down  to  the  lower  portion  of  the  Mississippi, 
Imt  it  does  not  appear  that  these  species  ascend  the  rivers  from  the 
Qnlf  of  Mexico.  I  suppose  them  to  be  rather  entirely  fluviatile,  like 
those  of  the  great  Canadian  lakes. 

Beyond  the  above  limits  southwards  there  are  nowhere  sturgeons 
to  be  foond,  not  even  in  the  Nile,  though  emptying  into  a  sea  in 
wlueh  they  occur;  and  as  for  the  great  rivers  of  Southern  Asia  and 
of  tropical  Africa,  not  only  the  sturgeons,  but  another  family  is 
wanting  there,  I  mespL  the  family  of  Goniodonts  which  in  Central 
and  Southern  America  takes  the  place  of  the  sturgeons  of  the 
North.  Again,  all  the  species  in  different  parts  of  the  world  are 
different. 

It  is  a  most  extraordinary  fact,  which  will  hereafter  throw  much 
lif^i  upon  the  laws  of  geographical  distribution  of  animals  and  their 
mode  of  association,  viz.,  that  certidn  families  are  entirely  circum- 
icribed  within  comparatively  narrow  limits,  and  that  their  special 
loeation  has  an  unquestionable  reference  to  the  location  of  other  ani- 
mals; or  in  other  words,  that  natural  famiUes,  apparently  little  related 
to  each  other,  are  confined  to  different  parts  of  the  world,  but  are 
finked  together  by  some  intermediate  form,  which  itself  is  located  in 
the  intermediate  track  between  the  two  extremes.  In  the  case  now 
before  us,  we  have  the  sturgeons  extending  all  aroimd  the  world  in 
the  northern  temperate  hemisphere,  in  its  seas  as  well  as  in  its  fresh 
waters,  all  closely  related  to  each  other.  Neither  in  Asia  nor  in 
Africa  is  there  an  aberrant  form  of  that  type,  or  any  representative 
type  in  the  warmer  zones ;  but  in  North  America  we  have  the 
genus  Scaphirhynchus,  which  occurs  in  the  Ohio  and  Mississippi,  and 
which  forms  a  most  natural  link  with  the  family  of  Goniodonts,  all  the 
species  of  which  are  confined  exclusively  to  the  fr^sh  waters  of 
Central  and  South  America.   The  closeness  of  this  connection  will  be 
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at  once  perceived  by  attemptmg  to  compare  the   species  of  trw 
LovicBiisb  with  the  Scaphirhynchus.    I  know  very  well,  that  tht 
affinities  of  Goniodonts  and  Siluroids  with  sturgeons  are  denied,  but 
I  still  strongly  insist  upon  their  close  relationship,  which  I  hope  to 
establish  satisfactorily  in  a  special  paper,  as  I  continaed  to  insiil 
upon  the   relation  between  sturgeons  and  gar-pikes,  at  one  time 
positively  contradicted,  and  even  ridiculed.     I  trust  then  to  be  ahk 
to  show,  that  the  remarkable  form  of  the  brains  of  Silurid^  oomei 
nearer  to   that  of  sturgeons  and  Lepidostei,  than  to  that  of  107 
other  family  of  fishes.     This  being  the  case,  it  is  obvious,  that  there 
must  be  in  the  physical  condition  of  the  continent  of  America  sone 
inducement  not  yet  understood,  for  adaptations  so  special  and  m 
different  from  what  we  observe  in  the  Old  World.    Indeed,  socli  ami- 
ogies  between  the  organized  beings  almost  from  one  pole  to  anodier, 
occur  from  man  down  to  the  plants  in  America  only,  among  its  oAtifi 
products ;  while  in  the  Old  World  plants  as  well  as  animals  have  moie 
circumscribed  homes,  and  more  closely  characterized  features  in  the 
various  continents  at  diflferent  latitudes. 

As  for  the  species  of  sturgeons  which  occur  in  the  CanacBtt 
lakes,  I  know  only  three  from  personal  examination,  one  of  which  wai 
obtained  in  Lake  Superior,  at  Michipicotin,  another  at  the  Pic,  and  the 
third  at  the  Sault :  though  I. know  that  they  occur  in  all  other  CiBi' 
dian  lakes,  yet  it  remains  to  be  ascertained  how  the  species  said  tahe 
so  common  in  Lake  Huron,  compare  with  those  of  Lake  Superior,  and 
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portomty  in  former  years  of  studying  almost  all  the  European 
)8  in  a  fresh  condition,  during  a  prolonged  visit  in  Vienna. 

ACIPBNSER   LiEVIS,   AgESS. 

18  species,  one  of  the  largest  of  the  genus,  is  from  the  Pio. 
length  of  the  specimen,  of  which  I  possess  the  head  and  the 
and  which  was  in  fresh  condition  when  I  examined  it,  was  four 
dz  inches.  The  head,  which  is  contained  two  and  a  half  times  in 
rhole  length,  is  subconical  and  a  little  flattened  below ;  the  upper 
ce  forms  an  uniformly  descending  line  from  the  occiput  to  the  ex- 
ity  of  the  snout,  somewhat  elliptical  beyond  the  eyes,  thus  giving 
s  latter  a  slightly  recurved  appearance.  From  the  level  of  the 
to  the  centre  of  the  skull,  on  the  middle  line  of  the  head,  there 
9  an  equally  elongated  surface,  more  flattened,  being  the  rudi- 
of  a  longitudinal  dimple ;  finally,  on  the  occipital  part  of  the  skull 
observe  a  small  keel,  where  the  two  bones  of  this  region  begin 
ecome  convex,  in  order  to  pass  to  the  cutting  plates  of  the  back. 
le  surface  of  the  bones  which  form  the  exterior  covering  of  the 
,  is  invested  with  small  tubercles  of  enamel,  of  a  circular  form 
dbtnse  summits.  At  first  without  apparent  order,  at  the  very 
re  of  the  bone  they  become  linear,  radiating  to  the  circumfer- 
.  Their  greatest  development  occurs  in  the  occipital  region  and 
le  transverse  line  level  with  the  nostrils.  On  the  middle  part 
le  head  these  tubercles  become  thinner,  and  on  the  extremity  of 
jnout  they  are  reduced  to  a  fine  reticulation.  The  sides  of  the 
,  have  only  a  very  few  asperities.  The  only  bone  on  which  they 
developed  is  the  operculum,  and  it  is  only  in  its  posterior  half 
tibey  radiate  from  the  centre  towards  the  margin.  A  few  rows 
are  directed  towards  the  upper  part  of  the  head.  The  other 
«  constituting  the  opercular  apparatus  are  covered  with  a 
ibrane  finely  roughed  at  the  surface.  The  bones  placed  at 
lall  distance  behind  the  eye  and  limiting  the  anterior  margin  of 
branchial  cavity,  bear  a  few  blunt  tubercles  irregularly  dis- 
ited  on  their  surface.  The  branchiostegal  membrane  is  naked 
smooth,  attached  by  a  thin  shred  to  the  posterior  part  of  the 
culum,  and  passes  before  the  pectoral  fin,  to  which  it  is  con- 
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tigaons ;  beyond  ibis  it  dilates,  in  order  to  shut  the  branchial  emty 
at  the  lower  part  of  the  head,  forming  a  very  open  cunred  fine ; 
finally  it  terminates  at  a  small  distance  from  Ihe  mouth.     The  eyei 
are*  at  a  distance  of  three  and  six-eighths  inches  from  the  end  of  the 
snout.     Their  form  is  subcircular,  their  pupil  transyersely  ele& 
Their  immediate  covering  is  a  smooth  membrane,  which  contioatf 
below  to  the  anterior  extremity,  where  it  becomes  reticulated^  bd 
without  any  appearance  of  the  smallest  plate  on  its  surface.    At  tki 
anterior  and  upper  part  of  the  eye  is  a  small  protuberance  projectag 
over  the  depression  in  which  the  nostrils  are  situated.     Theae  lattar 
open  at  the  surface  by  two  orifices  on  each  side.     The  one  of  ai 
elliptical  form  with  a  free  opening,  occujnes  a  prominent  poiitioQ,  n 
that  it  would  be  observed  from  both  sides  of  the  head,  looking  at  it 
firom  above.   The  other,  a  larger  one,  has  the  form  of  a  crescent,  witt 
its  convexity  turned  towards  the  eye,  and  placed  a  little  oUiqaotf 
on  the  vertical  line,  extending  below  the  lower  line  of  the  eye  fa 
two-thirds  of  its  length. 

The  lower  portion  of  the  head  appears  as  a  fiat  surfiMe  ring 
msensibly  from  the  anterior  margin  of  the  mouth  to  the  eztreimtj  d 
the  snout.  This  latter  rises  gradually  in  an  oblique  line,  which  beg^ 
in  front  of  the  barbels.  The  middle  Ime  is  convex,  the  mar;^  an 
inclined.  The  barbels,  four  in  number,  are  situated  in  pairs  on  ItA 
sides.  The  two  pairs  are  a  little  more  distant  from  each  other  thai 
the  two  barbels  of  the  right  and  left  side.     Their  length  is  neaiif 
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Here  the  membrane  is  thickened  considerably,  and  ccmtinues  so  om 
the  whole  circumference  of  the  upper  jaw,  following  its  outlines. 

The  mouth  is  protractile,  and  when  projected  outwards  carries 
with  it  the  surrounding  membrane.  The  jaws  are  weak,  both  max- 
illary bnuMshes  of  the  upper  and  lower  jaw  uniting  by  means  of  a 
tendinous  membrane.  The  extremity  of  the  tongue  is  round,  cot- 
ered  with  a  thick  membrane,  with  a  wrinkled  surface  perforated  with 
small  mucous  holes. 

A  thick  layer  of  mucosity  covers  the  surfiice  of  the  head.  This 
anoosity  is  secreted  by  the  crypts  of  the  skin ;  these  are  especially 
very  conspicuous  on  the  space  situated  between  the  mouth  and  the 
snout,  and  on  the  upper  side  of  the  latter.  They  have  the  appear- 
ance of  irregular  meshes  excavated  in  the  skin,  at  the  bottom  of 
wbich  we  distinguish,  by  means  of  a  magnifying  glass,  the  crypts 
friuch  line  its  sm&ce. 

The  body  is  of  a  regular  form,  diminishing  insensibly  from  the 
anterior  side  backwards  to  the  dorsal  and  anal  fins,  behind  which  it 
decreases  rapidly  towards  the  tail.  This  latter  goes  on  tapering,  then 
turns  up  obliquely,  arching  itself  slightly  over  the  lower  lobe  of  the 
eaadal.  The  surface  of  this  caudal  prolongation  is  covered  with 
small  elongated  escutcheons,  which  become  the  more  slender  the 
■KNre  they  rise  along  the  ca,udal  arch.  They  begin  above  the  last 
escutcheon  of  the  lateral  row,  much  resembling  the  scales  of  the  tail 
in  Lepidosteus. 

The  five  rows  of  escutcheons  on  the  sides  of  the  body  and  along 
flie  back  are  scarcely  visible,  for  they  are  hidden  in  the  thickness 
ef  the  body. 

The  upper  lobe  of  the  caudal  fin  is  composed  in  its  whole  extent 
of  Sfttnous  rays,  generally  short  and  much  inclined  backwards,  di- 
■dnidung  in  length  the  more  they  recede,  and  becoming  rudimen- 
tnry  at  their  termination.  The  lower  lobe,  which  gives  to  the  caur 
dal  fin  its  general  form,  is  exclusively  composed  of  articulated  and 
diehotomous  rays.  Those  of  the  lower  margin,  much  the  largest 
and  longest,  remain  undivided  for  two-thirds  of  their  length ;  they 
eeem  even  to  follow  a  direction  peculiar  to  them  by  a  slighdy  con- 
eave  line.  The  other  rays  grow  more  and  more  slender  the  more 
they  rise  above  the  lobe.    They  bifurcate  first  in  the  middle,  and 
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mimeffweodr  sererml  timea  at  a  distaaee  wliieli  Taries  fer  efeiy 
fay.  The  lower  lobe  of  tbe  caudal  extends  noi  80  fiu*  backwards  ai 
Ae  upper.  This  latter  has  the  form  ^f  a  Terr  open  arch ;  the 
lower  is  eonrex  below.  The  line  which  joins  bodi  extremitief  il 
oUiqiie  within  die  upper  half;  on  the  middle  line  it  becomes  eoa- 
eare,  giring  to  die  posterior  margin  of  this  fin  the  fiMrm  of  m 
irregolar  crescent. 

The  dorsal  fin  is  eqnallT  notched,  forming  a  crescent  on  its  teni- 
nal  margm.  All  the  rays  which  compose  it  are  articulated.  Tlioie 
€l  the  anterior  margin,  four  times  longer  than  those  of  the  postokr, 
are  arched  backwards,  andivided  through  their  whole  extent.  He 
other  rays  dichotomize  in  the  same  manner  as  those  of  the  candel. 

The  anal,  longer  than  broad,  is  pbced  oppo^te  and  somewbat 
behind  the  dorsal.  Its  form  is  oblong,  the  inner  and  oater  mugm 
are  rounded ;  the  posterior  margin  is  stnught,  bending  ali^idj 
inwards  at  the  nuddle.  The  rays  are  similar  to  those  of  the  doneL 
Those  of  the  lower  margin  being  the  longest  and  remaining  undifided 
through  the  whole  extent ;  those  of  the  outer  margin  dichotoDUM 
like  those  of  the  dorsal. 

The  ventral  fins,  as  broad  as  they  are  long,  are  placed  half  nay 
between  the  pectorals  and  the  anal.  Their  posterior  mar^n  is  abooet 
square,  the  inner  slightly  sinuous,  the  outer  rounded.  The  raji 
of  the  former  dichotomize  fi^m  their  basis,  those  of  the  latter  m 
undivided,  like  those  of  the  other  fins. 


FISHBS  01  LAKB  SUPERIOR.  271 

II  character  common  to  all  fins  is  to  have  the  outer  mar^  sen- 
7  thicker  than  the  inner,  which  becomes  thm  and  membranous, 
is  also  in  this  outer  mar^  that  are  found  the  largest  rajs, 
bed  from  within  outwards,  undivided  in  the  greatest  part  of  their 
ent,  thus  giving  them  a  peculiar  aspect.  Small  tubercles  are 
erved  in  the  outer  third  of  the  rajs  where  thcj  are  most 
botonuzed. 
Qia  color  is  of  an  uniform  blackish  brown,  which  extends  to  the 

;  it  is  a  little  less  intense  on  the  head,  on  the  lower  half  of  the 
»  below  the  middle  line  it  has  a  jellowish  reflection.  A  pale  white 
ito  over  the  lower  part  of  the  head  and  the  abdomen,  as  far  as 

under  surface  of  the  tail. 

Chis  species  resembles  the  A.  ridncundus  of  Lesueur,  who  describes 
»  varieties  of  it,  one  found  with  the  true  rubicundm  in  Lakes 
e  and  Ontario;  the  other  inhabiting  the  River  Ohio.  The 
cripiions  which  he  has  given  of  them  do  not  enable  us  to  recog- 
)  our  species  in  either  of  these  varieties. 

ACIPENSER  CARBONARIUS,  AgaSS. 

The  general  form  of  this  species  is  rather  tUck  and  short  than 
fcder.  The  back  is  proportionallj  verj  elevated  and  verj  convex 
Q  the  occiput  to  the  anterior  margin  of  the  dorsal  fin,  from  whence 
bodj  begins  to  grow  considerablj  slender  towards  the  tail,  which 

rises  obliquelj  in  order  to  form  the  higher  arch  of  the  caudal 
(Plate  5,  fig.  1.) 
lie  total  length  is  one  foot  two  inches  and  a  half.  The  head  is 
Udned  three  times  and  a  half  in  this  length.  The  face,  from  the 
srior  margin  of  the  branchial  cavitj  to  the  extremitj  of  the  snout, 
als  the  fourth  part  of  the  length  of  the  trunk.  The  snout,  from 
orifices  of  the  nostrils  is  contained  seven  times  in  this  length. 
!he  head  itself  is  depressed,  flattened,  uniformlj  inclined  from 
occiput  bejond  the  nostrils,  where  the  snout  rises  considerablj, 
wing  thinner  on  its  margins,  which  circumstance  ^ves  it  a  convex 
1.     Seen  from  above,  its  shape  is  that  of  an  elongated  triangle. 

upper  surface  is  quite  uniform,  having  onlj  one  slight  depression 
be  middle  Ime,  bordered  bj  two  small  carinse  of  the  frontal  and 


rtiPitr  IOCS  TfTBSsamt  4^  di^  amwI  to  its  extmiB^, 
jBiC  tei  iruj  jus&t  m.  ^i^  aos  2«e!9ic<e^  liie  naetAy  bat  do  not  wA 
iut  ji«v»;  srgmufrrgLCft  nf  di*^  €7%.  AS  dme  boDcs  sro  eoreni 
-via,  fm*^  rnomies.  CKr^ge*^  il  ^near  7c<vs  m  the  frectkm  of  tte 
iifaiff  I^  f7»s  ^encj  ^2ir  vcicr  rvpcn  cf  tdie  &ee.  They  01 
vnL  taxi  latrt  i^sz  ^i;r?£a  asnis'ser  kciptafind.  Tlie j  wn  wo- 
rt>c!i5i£^i  'nx  &  szxiXGL  x:c«e  cc  Sisr  k^ver  drmmfereDce,  Ibniied 
a&r.Tfr  I7  sje  Voeiss  -i^f  die  ^ralL  s^  l^elmd  hj  a  bone  wfakii  mft 
zttcs  2iesL  5^iEL  izte  c^tsimukr  aronsBS  and  die  branelual  eafiif . 
AsrJiheT  \nut.  wtith  s  trJiapiW.  being  die  coDturaatioii  of  tte 
fatieiei£ng,  r=z3  ib^  lOsttrkc  Horpn  of  die  £ice  and  completes  tte 
WLSdSTtx  zi^Tzsx oC  i£ie  bnLictBal  cariiT.  Tbe  noatrik,  stnated ki 
depcesscQ  vLkik  k  rcierred  for  Aem  before  die  eyes,  open,  ai  ii 
eoDUKn.  ax  dje  sorfice,  bj  tvo  holes  pierced  laienD j,  of  which  Ihl 
niter,  die  snnlksLyis  sdbcircnlarand  fiee,  die  lower  oblong,  Teriied 
and  pTOteetedbj  a  sna3 membrane  at  its  anterior mar^.  Thesadi 
pla;ies  vcich  corer  ihe  snoot  reach  not  so  &r  aa  the  Ixme  of  flu 
lower  azi^  of  the  face.  The  ^jpercolar  Ixme  is  covered  with  dMn 
fine  graitoles  disposed  in  strue  radiating  from  the  centre.  Tilt 
membrane  which  invests  it  and  which  shats  the  respiratory  opemng 
in  front,  is  covered  with  a  fine  rasp,  which  continnes  on  the  adei 
of  the  head  to  the  angle  of  the  month.  The  branchiostegal  idm* 
brane  proper  is  naked  and  very  diin.  It  sorronnds  the  <^Tcalir 
bone  from  the  upper  margin  of  the  branchial  cavity,  and  is  proloagBl 
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between  ihe  mcmih  and  tlie  termiBation  of  tiie  snout,  a  little  nearer 
lioweyer  to  the  moath.  On  this  face,  .though  generally  flattened,  we 
may  observe  a  median  longitudinal  swelling,  having  on  each  side  a 
depression  with  widened  margins.  This  skin  is  bare,  although  cov- 
ered upon  its  surface  with  a  net  of  irregular  meshes  in  which  we 
observe  small  holes  wUch  secrete  the  mucosity,  as  in  Jl.  Icevis. 

The  escutcheons  of  the  dorsal  row  are  twelve  in  number,  well  de- 
teloped,  and  a  rudimentary  thirteenth  applied  to  the  anterior  margin 
of  fte  dorsal.  They  are  so  near  to  one  another  that  some  are  even 
ifighily  imbricated.  Their  general  form  is  heartshaped,  broader 
tban  long,  the  two  sides  limited  by  a  regular  denticulated  curved 
fine,  rising  abruptly  so  as  to  form  a  very  sharp  median  carina, 
tenninated  at  the  two  posterior  thirds  in  a  hook,  whose  point  is 
tamed  backwards.  Their  surface  is  covered  with  radiating  lines, 
owing  to  the  Imear  arrangement  of  their  tubercles,  which  are  exces- 
Kvely  small,  and  acute.  On  the  space  between  the  posterior  mar- 
1^  of  the  dorsal  and  the  origin  of  the  caudal  we  observe  three 
man  plates.  The  largest  is  situated  on  the  side  of  the  dorsal,  the 
two  smaller  follow  immediately  and  are  arranged  in  pairs.  Their 
mrfiice  is  equally  covered  with  small  acute  tubercles,  but  the  cen 
toe  18  scarcely  indicated  by  a  larger  tubercle,  whence  the  others 
nfiftte.     (See  pi.  5,  fig.  3.) 

The  lateral  escutcheons  are  from  thirty-two  to  thirty-three  in  num- 
ber, of  irregular  oblong  form,  with  the  two  sides  retracted.  The 
aoterior  margin  is  concave,  the  posterior  convex,  slightly  notched 
in  the  middle.  The  median  carina  is  but  slightly  prominent,  the 
ndee  of  course  but  little  inclined  ;  the  hook  which  rises  above  it  is 
ifighily  curved  backwards ;  sometimes  it  is  bifurcated  at  its  point. 
Ibe  surface,  as  usual,  is  covered  with  small  granules  in  radiating 
tows.  Their  position  in  relation  to  the  body  is  oblique  from  before 
backwards.  They  are  less  serrated  than  those  of  the  back,  and  di- 
lain&ih  gradually  as  they  approach  the  tail. 

The  escutcheons  of  the  abdominal  region,  from  seven  to  eight  in 
mimber,  extending  over  the  space  contained  between  the  posterior 
nergin  of  the  pectoral  and  the  anterior  margin  of  the  ventral 
ins,  resemble  much  in  their  general  outlines  those  of  the  back. 
n^  form  is  peihaps  more  rounded,  though  they  do  not  form  a 


274 


LAKX  8U7BII0B. 


regular  circle.  They  are  quite  as  much  indined,  and  their  hoob 
are  stronger,  and  more  arched  al  the  pcnnt.  The  radiating  stris 
are  also  more  risible. 

In  front  of  this  double  row  of  escutcheons  and  as  if  forming  tlMir 
immediate  continuation  on  the  inner  nde  <^  the  pectoral  fins,  aad 
in  front  of  them,  we  obserre  a  subtriangular  bone,  the  antentr 
side  of  which  is  concave,  bordering  the  branchial  opening  benaiA. 
These  two  bones  are  contiguous  on  their  anterior  angle,  and  fin 
by  their  reunion  a  convex  curved  line  along  the  ddes  of  the  moitfi, 
to  which  the  branchiostegal  membrane  is  attached.  A  prominait 
carina,  but  unprovided  with  hooks,  extends  along  the  median  fin 
from  iho  posterior  angle.  A  single  wrinkle  indicates  oa  the  middle 
of  the  anterior  angle  the  rudiment  of  a  carina.  The  strise  radnli 
from  those  two  centres.  The  bone  of  the  anterior  part  of  the  peelO' 
rals  and  upon  which  these  fins  articulate,  is  small  and  hidden  uodtt 
the  skin. 

An  odd  elliptical  escutcheon  with  regular  outlines  is  situated  m  liM 
middle  of  the  space  between  the  anus  and  the  anal  fin.  It  has  a  sQ^ 
median  carina,  over  which  projects  an  elliptical  hook.  A  mdimflit 
of  an  escutcheon  leans  towards  the  anterior  margin  of  the  anaL 

The  anus  opens  in  a  small  depression  immediately  behind  flu 
vcntrals,  at  a  distance  of  about  two-thirda  of  an  inch  from  thdr  j» 
terior  margin,  and  one  inch  and  three-sixteenths  from  the  antenor 
margin  of  the  anal.    It  is  small  and  surrounded  by  a  cutaneM 
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iad  sfcrongly  inclined  backwards,  not  reaching  the  extremity  of 
the  fin.  The  rays  of  the  lower  lobe  do  not  differ  from  those  of 
the  dorsal.  They  bifurcate  like  these  latter,  but  at  the  extremity 
only.  The  posterior  margin  of  this  lobe  is  notched,  in  the  form 
of  a  crescent  and  elongated  in  its  upper  part,  along  the  arch  of 
the  tul.    The  notch  is  not  deep  in  the  lower  part. 

Hie  anal  is  opposite  to  the  dorsal,  beyond  which  it  extends 
backwards.  It  is  narrow,  elongated,  almost  twice  as  high  as  it  is 
broad.  The  inner  and  outer  margins  are  almost  straight,  the 
terminal  oblique  margin  slightly  curved.  The  rays  are  slender, 
bifurcated  at  their  extremity  only. 

The  ventrals,  similar  in  their  form  to  the  anal,  are  situated  at 
tiie  posterior  third  of  the  body.  Their  structure  has  nothing  that 
dbtinguishes  them  from  the  ansd. 

The  pectorals  are  as  in  the  A.  Icevia  the  largest  of  all  the  fins. 
Their  form  is  lengthened,  the  terminal  margin  is  obliquely  rounded, 
and  passes  to  the  inner  margin  by  an  arch.  The  anterior  and  outer 
mai^n  bears  a  spinous  ray,  bent  beyond  its  insertion,  and  curving 
inwards  a  little  before  the  point.  It  does  not  reach  the  extremity 
of  the  fin.  It  is  flattened  in  the  horizontal  diameter  of  the  fin ; 
iti  basis  is  three-sixteenths  of  an  inch  broad  and  terminates  in  an 
dytose  point,  in  the  margin  of  the  fin.  The  surface  is  striated  longi- 
tudinally on  both  surfaces,  alternating  with  small  furrows  and 
wrinkles.    The  soft  rays  are  as  in  the  other  fins. 

The  general  color  is  of  a  yellowish  brown  on  the  upper  half 
of  the  body,  the  yellow  growing  purer  on  the  sides  and  beneath 
llie  belly.  A  large  spot  of  an  intense  black,  and  an  elongated 
quadrangular  form  occupies,  on  the  middle  of  the  back,  the  space 
between  the  dorsal  and  lateral  series  of  shields.  A  second  pair 
of  large  spots  of  the  same  color  occupies  the  same  position  on 
the  sides  of  the  dorsal  fin,  on  which  they  even  encroach  a  little. 
Other  small  spots  are  distributed  over  the  sides  of  the  fish 
from  the  opercular  apparatus  (itself  included)  to  the  tail  and 
llie  fins,  ^ving  thus  to  the  whole  fish  a  dotted  appearance. 

P.  1,  4a-36;  V.  26-28;  D.  36;  A.  26-28.  C.  lower  lobe 
jDore  than  axty. 


Th^  tnfj  mtmtOBL  if  im 

tJbfr  A^jp'^Mfsr  mmfrtitsmi»  Leanenr.  &n 

tm  Hut  5irs  "sf  ^ae  in&.    Tb&  iir^adsk  ^ 

efjer^^juEoi^  w^  Viae  -if  «ir  secies.    ^  ?r 
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we  ttiz&i  b^Te  mfcae^i  dat  osr  H€<I»gtt  w«  die  Toa^,  ^liek 

ksre  g<!&eraiC  T  iLe  bunk  ncre  iw&:ed  dan  fiillfRnni  i 


AaPE!rs£x  KHT3rcHA:s,  AgioB. 

This  fpedes  s  rerr  amDar  to  die  precediiig ;  it  £ftn  fioB 
it  <ynlT  m  a  few  chancten  wbidi  we  sh^  here  enumeimte  brid^. 
The  body  ii  more  dender  md  diminishes  leas  abmpdy  towvdl 
the  caurlal  re^on.  The  cnire  of  die  baek  ia  more  elEptieal; 
slightly  coDcave  at  a  small  distance  behind  the  head,  where  thi 
third  escutcheon  is  sendbly  smaller.  The  head  is  contained  aboil 
four  times  in  the  whole  length.  The  fiu^,  fit>m  the  antenor 
margin  of  the  branchial  cavity,  forms  the  fifth  part  of  die  kaglb 
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the  eye.  Their  fonn  and  direction  are  not  quite  the  same  as  in 
the  preceding  species. 

The  shields  of  the  dorsal  series  are  sixteen  in  number,  cordi- 
brm  as  in  the  preceding  species,  but  longer  than  thej  are  broad, 
approaching  however  more  to  a  circle.  The  right  and  left  mar- 
ffDB  are  equally  denticulated.  An  odd  plate  of  medium  size  is 
ntoated  bdund  the  dorsal,  and  behind  this  latter  a  pair  of  much 
mailer  plates  fill  up  the  remainder  of  the  space  to  the  anterior  mar- 
psL  of  the  caudal.    Both  are  carinated  and  provided  with  a  hook. 

The  lateral  series  consists  of  thirty-five  piurs  c^  plates,  elon- 
gated, narrow,  irregularly  triangular,  the  most  acute  point  directed 
upwards,  much  resembling  those  of  the  preceding  species. 

The  abdominal  series  has  from  eight  to  nine  plates,  genersdly 
more  ifregular,  more  strongly  denticulated,  with  a  strong  carina 
and  prominent  hook. 

The  articular  bone  of  the  pectoral  fin  is  stronger  and  more 
widened.  The  pectoral  fins  themselves  are  longer  and  more 
nmnded  on  their  posterior  margin.  The  anal  is  also  more  narrow. 
The  other  fins  resemble  each  other  excepting  the  caudal,  which 
seems  to  be  less  furcated.  We  have  not  been  able  to  make  a 
foller  comparison  of  the  two  species,  having  had  only  a  dried  speci- 
men of  the  latter  in  our  possession.  The  following  formula  of  tiie 
rays  is  only  an  approximation,  as  the  fins  are  somewhat  defective. 

P.  I,  82  or  88 ;  V.  26 ;  D.  84 ;  A.  25.  C.  lower  lobe  one 
hmidred  and  more. 

Very  distmct  fulcra  exist  along  the  anterior  margin  of  all  the 
fias,  with/ the  exception  of  the  pectorals. 

Habitat,  Sault  St.  Mary. 

AoiPENSER  RuPERTiANTJS,  Richardson. 

This  species,  which  we  did  not  find  in  our  excursion,  is  men- 
Iksied  here  only  mcidentally,  for  comparison  with  those  which  we 
bave  described.  Richardson  has  figured  and  described  it  in  his 
Fanna  Boreali-Americana.  Our  comparisons  have  been  made 
upon  a  skin  from  Sault  St.  Mary,  for  which  I  am  indebted  to 
Mr.  MoLeod* 
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Its  head  is  thicker  than  it  is  long,  forming  one-seventli  cf  tin 
whole  length,  which  is  twenty  inches ;  the  snout  is  covered  with  dis- 
tinct small  plates  upon  its  surface,  though  it  is  also  granulated.  Hm 
frontal  sinus  is  broader  than  deep,  and  extends  over  that  part  of  die 
snout  which  is  contiguous  to  the  skull.  The  dorsal  plates,  twehre « 
thirteen  in  number,  are  ellipticsd  ;  the  lateral  series  number  tweotjF* 
five  or  twenty-seven,  and  resemble  somewhat  those  of  the  preeediiig 
species.  The  abdominal  series  have  eight  or  nine  plates,  longw 
than  broad,  whilst  the  contrary  is  the  case  in  the  A.  rJ^ndutuijfnm 
the  Sault  St.  Mary.  Their  circumference  is  also  less.  ,  The  fioi 
which  we  have  been  able  to  compare  show  but  slight  dilfereneei 
in  the  two  species. 


SiLURIDiB. 

Whenever  we  are  induced  to  consider  orgamzed  beingi  in 
their  connection  rather  than  by  themselves,  we  perceive  at  oboi 
differences  between  them,  which  throw  more  light  upon  tbelais 
that  regulate  their  structure,  than  the  most  minute  investigatioo  of 
isolated  facts.  The  Siluridae  are  fishes  which  it  is  difficult  to  combine 
with  any  other  group,  unless  by  far-fetched  considerations,  and  aflbrd 
a  striking  example  of  the  importance  of  general  conaderaticms  in  ttie 
special  study  of  zoology. 

Speaking  of  the  sturgeons  above,  I  have  already  mentioned  tlieir 
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to  settle  this  question  is  plain,  as  soon  as  we  consider  the  position  of 
those  fins  in  the  Ganoids,  in  which  they  are  also  placed  at  the  middle  of 
die  abdomen.  The  scales  which  are  wanting  in  most  Siluridae,  would 
^yparently  seem,  at  first  sight,  to  afford  little  information ;  let  us  how- 
OTer  remember  that  there  are  some  genera  among  Siluridse,  such  as 
CSaDichthjs  and  Doras,  in  which  scales  of  a  very  peculiar  character 
eikt,  and  that  several  other  genera  have  large  bony  escutcheons 
upon  their  neck.  Now  these  bony  plates  and  scales  have  the  same 
Btracture  as  the  enameled  scales  of  the  sturgeons,  and  their  position 
in  Doras  reminds  us  strongly  of  the  lateral  shields  of  sturgeons ;  so 
much  so,  that  but  for  the  form  of  the  body,  we  might  be  led  to  con- 
rider  these  fishes  as  closely  related.  And  really,  this  affinity  is  not 
altogether  superficial ;  the  development  of  the  jaws  and  opercular 
bones  is  so  imperfect,  as  to  show  little  analogy  to  the  structure  of 
those  parts  in  the  common  Abdominales,  whilst  it  agrees  rather  closely 
to  that  of  the  sturgeons.  The  position  of  the  mouth  in  Loricaria, 
below  the  snout,  is  another  feature  which  connects  the  Goniodonts 
and  sturgeons,  and  the  genus  Scaphirhynchus  may  be  considered  as 
forming  the  most  natural  link  between  the  two  families.  Again, 
Oomodonts  have  pseudobranchiae  and  a  thick  membrane  encircling 
the  mouth,  which  constitute  so  many  more  characters  connecting  them 
iriih  the  sturgeons ;  although  these  points  are  of  less  value  than  those 
already  mentioned.  I  may  add,  also,  that  the  brain  of  Siluridae  bears 
a  stronger  resemblance  to  that  of  the  sturgeons,  than  to  that  of  any 
of  the  Abdominales ;  so  that  I  consider  myself  justified  in  referring 
the  families  of  Goniodonts  and  Siluridae  to  the  order  of  Ganoids, 
■where  they  may  stand  as  aberrant  families,  rather  than  among  the 
other  great  divisions  of  the  class  of  fishes. 

PiMELODUS. 

The  genus  Pimelodus,  as  characterized  by  Prof.  Valenciennes,  in 
the  Histoire  Naturelle  des  Poissons,  seems  to  me  to  contmn  several 
distinct  types,  which  might  with  great  propriety  be  considered  as 
distinct  genera,  characterized  by  their  peculiar  teeth,  the  arrange- 
ment of  their  barbels,  and  the  respective  position  and  extent  of  their 
dorsal  and  anal  fins,  as  well  as  the  form  of  their  caudal.     But  as  the 
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collections  now  at  my  command  do  not  contain  sufficient  materials  to 
limit  precisely  those  genera,  I  shall  only  mention  that  sach  a  revision 
seems  desu*able,  since,  as  far  as  I  can  now  judge,  the  group  of 
wluch  P.  catus  may  be  considered  as  the  type,  should  constitute  a 
first  genus,  and  retain  the  name  of  Pimelodus,  and  that  new  namai 
should  be  framed  for  the  other  groups  of  species,  of  which  JP.  lycl^ 
jpum,  albidiiSj  ctenoduSj  &c.,  may  be  considered  as  the  respectivt 
types. 

If  we  now  admit  the  generic  sections,  which  I  propose  fir 
the  numerous  species  of  Pimelodus,  their  study  will  be  by  llui 
very  fact  much  simplified ;  for  when  we  have  once  the  group  to 
which  our  species  belongs,  its  comparison  with  the  others  will  be 
very  easy.  Now  we  have  already  said  that  the  first  groap^  ihtt 
which  is  to  retain  the  name  of  Pimelodus,  will  contain  tfie  P» 
Catu8  as  its  type,  and  in  addition  to  it  the  P.  punctulatu9  Cuv.  sod 
Yal.,  P.  coenosus  and  barealis  of  Richardson,  and  JP.  albidnif 
nebulosus  and  ceneus  of  Lesueur,  besides  a  new  species  from  Lite 
Superior,  to  be  described  below.  -  All  authors  have  not  adoiilled 
P.  nebulosus  as  a  species  ;  the  natural  history  of  P.  dUndm  and 
t£nem  leaves  also  much  to  be  desired,  so  it  is  also  with  P.  pimtbk^ 
latus.  So  that  we  are  still  in  doubt  about  the  real  number  of  speeifls 
which  will  compose  the  genus  Pimelodus  proper.  The  PimeMki 
Catus,  which  is  perhaps  the  best  known,  differs  considerably  from 
our  northern  species,  so  that  we  need  hardly  mention  the  differences ; 
but  I\  in  I  li  J  if  i^  its  aiiJ  P.  idlHtlus  SAji.'m  to  lie*  Ycry  cloael?  allied  to 
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PiHELoDus  Feus,  Agass. 

The  general  form  is  that  of  most  species  of  the  genus,  neither 
thick,  nor  elongated.  The  abdomen  is  prominent  in  the  space 
contained  between  the  branchiostegal  apparatus  and  the  ventrals. 
The  car?e  of  the  back  rises  to  the  height  of  the  dorsal,  whence 
it  dopes  rapidly  upon  the  head.  The  body  is  very  compressed 
from  behind  the  dorsal  and  ventral  fins  to  the  tail.  It  is  com- 
pletely bare,  with  a  punctulated  appearance,  caused  by  the  aqui- 
ferous holes  which  open  at  the  surface  of  the  skin,  and  which 
are  especially  numerous  on  the  anterior  region  and  on  the  head. 
^le  lateral  line  is  straight,  ascending  from  the  middle  of  the 
caudal  to  the  upper  angle  of  the  opercular  apparatus.  The  head, 
from  the  occiput,  forms  the  fifth  part  of  the  whole  length,  whilst 
from  the  posterior  margin  of  the  operculum  to  the  end  of  the  snout 
it  constitutes  only  one  fourth.  The  head  is  longer  than  it  is  broad, 
aod  fiMrms  a  regular  oval,  truncated  behind  in  the  occipital  regjion 
and  elliptical  in  the  anterior  circumference.  The  mouth  extends  as 
far  back  as  the  eyes ;  the  lips  surround  it  under  the  form  of  a  fleshy, 
elastic  swelling,  in  the  middle  of  the  jaws  only  ;  but  at  their  reunion 
with  the  angles  of  the  mouth  they  grow  thinner,  widen  and  flatten, 
aod  form  a  kind  of  funnel,  which  enlarges,  for  a  third  at  least,  the 
opening  of  the  mouth.  The  teeth  are  arranged  like  those  of  a 
card,  and  distributed  irregularly  upon  the  circumference  of  the 
jaws.  They  vary  in  length  and  size,  but  are  all  acute.  On  the 
lower  jaw  they  extend  much  more  backwards  in  the  mouth  than  on 
the  upper  jaw,  where  they  do  not  extend  beyond  the  basis  of  inser- 
tion of  the  maxillary  barbels.  These  latter,  two  inches  long,  reach  to 
the  posterior  margin  of  the  preoperculum.  They  follow  the  upper 
circumference  of  the  cutaneous  funnel  at  the  angles  of  tlie  mouth 
for  the  extent  of  six-eighths  of  an  inch.  Hard,  homy  and  flattened 
at  their  basis,  they  grow  gradually  softer  and  more  slender  towards 
their  termination.  The  nostrils  are  situated  on  the  upper  surface  of 
the  head,  at  a  distance  of  half  an  inch  from  the  end  of  the  snout. 
Their  opening,  of  oblong  form,  measures  one-eighth  of  an  inch  in  the 
direction  of  the  greatest  diameter.     The  barbels  which  arise  from 
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margb,  the  smallesfe  of  the  four  pairs,  have  exactlj 
Ibn  kag^  of  the  space  contidned  between  them  and  the  anterior 
tsSRinkj  of  the  head.  Thej  are  soft,  flabby  and  rounded.  The 
pffoportkxially  small  and  subcircular,  are  at  a  distance  of  one 
die  anterior  margb  of  the  head.  Their  diameter  is  £▼«> 
K  of  an  inch.  The  four  barbels  of  the  lower  sorfiuM  of  the 
are  placed  upon  an  arc  of  a  circle  within  the  branches  of 
jttw.  The  two  internal  ones  are  more  distant  firom  each  other 
a  d»  eztenal  ones.  These  latter  are  <xie  and  one^xteenlh 
fcmg,  wyisl  the  former  are  only  seven-eighths  of  an  inch. 
Xhay  acw  soft  wpcn  tfieir  mhfAe  extent,  like  those  of  the  nostrik, 
xvanded  »d  tkmgited. 

Hm  opercular  apparatus  is  almost  completely  hidden  nnder  the 
doa  aul  ^  mnacies ;  a  aii^t  swelling  mdicates  the  inferopoeterior 
Tirfflaof  Atepawqhiaa.  As  for  the  preopercolom,  which  forms  &• 
mfiKiiir  o«db]*  of  die  ai^Muratos,  we  can  trace  its  whole  mar^ 
whkk  ia  uftheii  wMun,  and  upon  which  the  branchiostegal  mem- 
bmit  ift  find.  The  branchiostegal  rays  themselyes  are  nine  is 
^;  ^  fnl  two,  the  most  developed,  are  of  about  eqoil 
»^  ami  foBov  &e  outline  of  the  preoperculum,  without  beiif 
tWiHThmi  lhtr«  otherwise  than  by  the  muscles  which  move  thoa. 
AH  ac«  tLiMnod  and  concave  on  their  outer  surfiftce.  The  humeni 
api^ph^v^  whK^  we  perceive  through  the  skin,  is  strong  and  robust 
It  «fxfieiad»  lw!>4hirds  the  length  of  the  spine  of  the  pectoral  fins; 
\  m  wrokled. 
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1i  is  composed  of  ei^teen  tftioulato,  irelMevdoped  rays,  meararing 
two  inches  along  the  margins  and  one  and  eleyen-sixteenths  inches  iB 
ihb  middle  of  the  fin,  and  of  six  raylets  in  the  upper  margm  and 
ten  in  the  lower  margin,  hidden  in  the  thickness  of  the  skin.  The 
anal  is  high  and  rounded ;  its  insertion  is  two  and  a  half  inches 
kog.  It  numbers  twenty-two  rajs;  those  <^  the  centre  are  ens 
and  six-eighths  inches  high.  The  Tcnkrals,  one  and  three«xteentlis 
inehes  kng,  are  fan-shaped  and  rounded  on  their  circumference ; 
they  have  eight  soft  rays.  The  pectorals  have  almost  ihe  same 
form,  though  less  rounded.  They  are  composed  of  seven  soft  rays 
and  one  spinous,  strong  and  robust,  at  whose  inner  side  we  remark 
denticulations,  varying  in  their  number  and  form,  and  extending 
odj  akmg  the  two  upper  thirds.  The  lower  third  has  a  carina  with 
a  sharp  blade.  The  length  of  the  soft  rays  is  one  and  three-eighths 
Biehes ;  the  length  of  the  spine  one  and  three«xteenths  inches. 

The  general  formula  of  ihe  rays  is  as  follows :  Br.  9 ;  D.  I.  6 ; 
C.  18;  A.  22;  V.  8;  P.  I.  7. 

Besides  the  differences  in  the  number  of  the  rays,  as  we  may  esti- 
aate  by  the  numbers  we  have  given  above,  this  species  differs  farthw 
from  the  P.  como8U8  and  barbaUs  in  the  general  form  of  the  fins. 
Their  pomtion  upon  the  body,  relatively  to  each  other,  affords  not  less 
sensible  differences  when  we  compare  the  measures  which  Dr.  Rich- 
ardson ^ves  for  his  P.  coenoiuSj  setting  aside  the  difference  of  siie 
of  our  specimen,  which  had  two  inches  more  for  its  whole  length. 
Similar  differences  are  remarked  between  our  P,  FelU  and  the  P. 
horealiMj  though  for  this  latter  we  have  not  been  able  to  make  our 
oomparisons  upon  positive  numbers,  the  celebrated  author  having 
neglected  to  give  the  numbers  of  the  rays  of  this  species.  The  pro- 
portions and  the  dimensions  of  the  head  are  also  far  from  agreeing, 
being  in  the  P.  ccmomi  two-ninths  of  the  whole  length,  and  in 
iiie  P.  horealU  as  broad  as  long,  whilst  we  have  seen,  that  in  our 
qpecies  its  length  forms  the  fourth  part  of  the  whole  length,  and 
ijhat  besides,  it  is  much  longer  than  broad.  The  spinous  ray  of  the 
d<»r8al  is  more  feeble  than  in  P.  coeno9us^  and,  besides,  unprovided 
with  the  deep  groove  in  wl^ch  the  soft  ray  of  this  fin  is  lodged.  The 
spinous  ray  of  the  anterior  margin  of  the  pectorals,  which  in  P. 
bcreaUi  is  unprovided  with  denticulations  on  its  posterior  mar^n. 
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18,  on  ilie  contrary,  in  our  species,  provided  with  such  serrfttiores  as 
is  the  case  in  P.  cceno9us. 

Such  are  the  principal  features  upon  wUch  the  compariscm  may 
rest,  while  good  figures  are  yet  wanting.  The  differences  which  we 
hare  indicated,  however  slight  they  be,  do  not  allow  us  to  identify 
our  species  with  the  one  or  the  other  of  those  mentioned  above. 
The  comparison  of  original  specimens  would  be  necessary  in  order 
to  fix  in  a  sure  manner  the  traits  of  resemblance,  or  the  differential 
characters  of  each  of  them. 

Pebcopsis,  Agass. 

In  order  fully  to  understand  and  perfectiy  to  appreciate  tiie  clla^ 
acters  of  this  genus,  and  the  interest  involved  in  its  discovery,  it  is 
necessary  to  remember  various  relations  of  the  different  types  of  the 
whole  class,  which  however  do  not  constitute  generic  distinctions, 
although  they  bear  upon  the  peculiarities  of  this  new  type. 

In  the  first  place,  it  is  a  matter  of  no  littie  importance  that, 
among  the  fishes  of  former  ages,  we  find  every  where  types  which  & 
fer  widely  from  the  forms  of  our  time,  and  that  those  forms  are  the 
more  different,  as  they  belong  to  older  geological  depodts.  The 
differences  are  even  so  great,  that  out  of  the  four  orders  of  this  claas, 
there  are  only  two  which  constitute  the  fauna  of  fishes  in  the  dder 
formations ;   two  orders,  which  in   our  day  are  comparatively  re- 
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class.  Now  the  genus  Percopsis  is  as  important  to  the  understanding 
of  the  modem  tjpes  of  fishes  as  Lepidoetens  and  Ceetracion  are  to 
the  understanding  of  the  ancient  <mes,  as  it  combines  characters  which 
in  onr  day  are  never  found  together  in  the  same  family  of  fishes,  but 
which  in  more  recent  geological  ages  constituted  a  striking  peculiai^ 
ity  of  the  whole  class.  My  Percopsis  is  really  such  an  old-fashioned 
fish,  as  it  shows  peculiarities  which  occur  simultaneously  in  the  fossil 
fishes  of  the  chalk  epoch,  which  however  soon  diverge  into  distmct 
fiunilies  in  the  tertiary  period,  never  to  be  combined  again. 

This  ancient  character  of  some  of  the  American  fishes  agrees 
most  remarkably  with  the  peculiarity  of  the  vegetation  of  this  conti- 
nent, which,  as  I  have  shown  on  former  occasions,  resembles  also 
tiie  fossil  plants  of  prior  ages. 

The  geographical  range  of  these  peculiar,  old-fashioned  beings  is 
abo  very  remarkable,  they  living  in  temperate,  or  rather  cold  climates, 
when  their  earlier  representatives  lived  in  warmer  epochs. 

The  most  striking  features  of  the  fishes  of  the  tertiary  period  and 
tiioseof  our  time  consist  in  their  belonging  to  two  groups  of  the  class 
only ;  (me,  the  Ctenoids,  with  rough,  combed  scales,  in  which  the  re- 
q>ective  representatives  have  also  prominent  serratures  on  prominent 
qxnes  upon  the  head,  in  the  operculum  in  particular,  and  in  the  fins ; 
the  other,  the  Cycloids,  smooth,  with  simple  scales  with  an  entire 
margin,  in  which  some  few  types  however  have  also  spinous  fins. 

Now  my  new  genus,  Percopsis,  is  just  intermediate  between 
Ctenoids  and  Cycloids;  it  is,  what  an  ichthyologist,  at  present, 
would  scarcely  think  possible,  a  true  intermediate  type  between 
Percoids  and  Salmonidae. 

The  general  form  of  this  genus  reminds  us  of  the  common  perches, 
but  it  is  easily  distmguished  from  them,  by  the  fact  that  its  head  and 
the  opercular  apparatus  are  smooth  and  unprovided  with  denticula- 
tkms,  as  also  by  the  presence  of  a  small  adipose  fin,  as  in  the  salmons. 
The  anterior  dorsal  is  also  a  small  fin,  composed  of  soft  branched  ar- 
ticulated rays,  as  in  the  salmons.  The  ventral  fins  are  placed  at 
tiie  middle  of  the  abdominal  cavity,  as  in  the  Abdominales  in  general. 
The  scales,  however,  are  truly  serrated  as  in  the  Percoids,  a  struo- 
tnre  which,  as  far  I  know,  does  not  occur  in  any  of  the  Abdominales. 
The  conformation  of  the  mouth  is  also  as  in  the  perches,  that  is  to 
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nj,  tka  interaiazillaries  form  ftlone  the  upper  mirgiii  of  the  mMth, 
and  Ae  maziUaries  stand  belund  as  a  seccoid  aitdi^bat  the  yomer  and 
palate  are  entirelj  destitute  of  teeth. 

This  fish,  of  which  I  shall  publish  afull  anatomj,  ihooUl  be  oonndr 
eved  as  the  type  of  a  distinct  family,  under  the  uMm»  d  PerooprndsL 


Pbroopsis  outtatus,  Agpas. 


Fl.  I.,  fig.  1  and  2. 

This  is  a  fish  of  small  siae  and  slender  form,  thouf^  the  back  ii 
Terj  much  elevated.  Its  greatest  elemdon  ccMrresponds  to  the  a» 
terior  part  of  the  dorsal  fin,  that  is  to  say,  a  tittle  nearer  the  end  of 
the  snout  than  the  insertion  of  the  candaL  The  tail  is  proportkmally 
elongated,  a  little  compressed  between  the  adipose  fin  and  the  basil 
of  the  caudal.  The  mdes  are  compressed,  and  diminish  gradually  in 
thickness  firom  the  front  backwards.  The  central  line  is  leas  proa» 
nent  than  that  of  the  back  ;  it  rises  more  backwards  of  the  anal,  to 
concur  in  the  contraction  of  the  tail.  The  profile  ot  the  head,  wiiA 
is  small  and  compressed  like  the  sides,  is  regularly  conical;  As 
length  of  the  head  is  contained  three  times  in  that  of  the  body,  ssl* 
ting  aside  the  lobes  of  the  caudal. 

The  eyes  are  large  and  circular,  rituated  near  the  upper 
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shields.  On  the  lower  jaw  th«fe  h  a  narrow  band  of  teeth,  like 
tfaoee  of  tiie  intermaxillaries.  The  labials  extend  a  Httle  beyond  the 
intermaxillary  to  form  the  angle  of  the  month,  which  corresponds  te 
a  Tcrtical  line  which  would  pass  before  the  nasal  openings.  He 
mborbital  bones  are  very  much  deyeloped.  They  are  four  in  number^ 
intimately  united,  extending  from  the  posterior  and  lower  margin  of 
the  eye  t6  ihe  nostrib.  The  three  first,  much  the  smallest,  occupy 
tiie  lower  circumference  of  the  orbit ;  the  feurth,  almost  as  large  as 
the  three  others  together,  is  the  strongest  and  the  most  robust  and 
protects  the  lower  margm  of  the  nostrib  ;  it  sends  out  a  prominent 
yoini  to  the  space  situated  between  these  latter  and  the  eye. 

The  opercidar  apparatus  is  completdy  8mooth,«like  the  surface  of 
ttie  head  itself.  The  posterior  free  marj^  of  the  bones  which  com* 
pose  it,  are  destitute  of  any  kind  of  spines  or  dentieulation.  The 
ttesi  developed,  and  at  the  same  time  the  most  robust  of  the  bones 
of  fliis  apparatus,  is  tiie  preoperoulum,  which  occupies  almost  the 
ifM»  width  of  the  free.  Its  form  is  triangular ;  the  outer  margin  of 
iti  ascending  branch  is  slightly  concaye ;  the  lower  branch,  the  most 
deTd(^)ed,  is  straight  and  encircles  the  lower  mar^n  of  the  fiuse. 
The  operculum  is  quadrilateral,  its  four  angles  are  prominent ;  its 
upper,  hinder  and  lower  borders  are  notched  or  concave,  its  anterior 
mar^  is  almost  straight.  The  suboperculum,  small,  narrow, 
oblong,  is  lodged  in  the  concavity  of  the  lower  margm  of  the  opercu- 
Him.  The  interoperoulum,  which  is  a  third  longer  than  the  suboper- 
oolam  and  which  it  resembles  m  form,  is  entirely  hidden  under  the 
lower  branch  of  the  preoperculum.  The  branchial  openings  are  very 
large ;  they  continue  to  the  middle  of  the  lower  surface  of  the  head, 
where  they  are  almost  contiguous.  The  branchiostegal  membrane  is 
npported  by  six  curved  rays  ;  the  upper  ones,  which  are  the  largest, 
are  flattened.  There  are  four  branchial  arches  on  whose  inner  border 
we  remark  a  double  row  of  shields  in  relief,  covered  with  small  car^ 
Hks  teeth,  as  we  observe  on  the  pharyngeans. 

The  disposition  of  the  fins  is  m  striking  harmony  with  the  form  of 
Hie  fish.  The  dorsal,  which  is  the  hurgest,  is  situated  at  the  middle 
of  the  back.  Its  length  equals  the  hei^t  of  its  anterior  margin, 
bMig  more  than  twice  as  high  as  its  hinder  margm.  The  upper 
margin  is  straigjbt.    Tkere  are  twelve  rays.    The  two  first  are  short 
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and  spinous,  close  together ;  the  third,  or  first  of  the  soft  and  articii> 
lated  rays,  is  the  largest  These  latter  bifurcate  at  the  nuddk  of 
their  height ;  every  bifurcation  subdivides  again  at  its  extrenuty.  A 
small  adipose  fin  is  situated  at  about  equal  distance  between  tfie  poe- 
terior  margin  of  the  dorsal  and  the  basis  of  the  caudal.  The  eaodal 
is  furcated ;  it  has  eighteen  rays,  of  which  the  longest  are  sobdivided 
three  times  at  their  terminal  extremity.  The  anal  is  situated  bdibd 
the  dorsal.  Thb  is  a  small  fin,  higher  than  it  is  long,  with  regular 
and  straight  margins,  composed  of  eight  rays,  of  which  the  first, 
shorter  and  more  slender  than  the  other,  is  undivided.  The  seoood 
and  eighth  bifurcate  only  once,  the  five  middle  ones  branch  so  far  as 
to  show  divisions  of  the  third  order.  The  ventrals  are  [daced  pe^ 
pendicularly  to  the  anterior  margin  of  the  dorsal,  narrow  at  thdr 
basis ;  they  soon  widen  to  become  oval  with  a  regularly  rounded 
circumference.  There  are  eight  rays;  the  four  of  the  e^tie 
thrice  subdivided,  those  of  the  margins  twice  (mly,  the  first  beiqg 
simple.  The  pectorals  arise  at  a  small  distance  from  the  brancb- 
ial  opening  and  occupy  almost  all  the  lower  part  <^  the  body. 
They  are  elongated,  oval,  composed  of  twelve  very  slender  thread- 
like rays,  subdivided  thrice  at  least  at  the  centre  of  the  fin,  the  first 
bemg  simple.    Its  extremity  reaches  almost  the  middle  of  the  domL 

Br.  6;  D.  2.  10;  A.  I,  7;  C.  8, 18|;  V.  8 ;  P.  12. 

The  scales  are  large  in  pooportion  to  the  size  of  the  fish.    Tbej 
are  little  imbricated  and  of  about  equal  size  on  the  whole  surfiiee  of 
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The  ground  color  ii  of  a  yellow,  violaceous  tint,  much  dark- 
er above  the  lateral  line  than  beloW.  The  back  is  spread  with 
blackish  brown  spots,  sometimes  disposed  in  two  longitudinal  rows, 
•ometimes  in  three,  however  without  great  regularity.  On  the 
middle  of  the  body  extends  a  silvery  ridge  tapering  slightly  from  the 
head  to  the  basis  of  the  caudal.  It  is  not  rare  to  see  sometimes 
Uackish  spots  encroach  upon  this  bright  band.  The  fins  are  uni- 
oobred,  and  of  a  transparent  whidsh  tint  like  that  of  the  abdomen. 

We  found  thb  fish  in  great  abundance  at  the  Sault  St.  Mary,  at 
ICchipicotin  and  at  Fort  William. 

PERC0ID6. 

Whenever  we  compare  the  fishes  which  occur  in  a  given  locality, 
we  are  struck  with  peculiar  associations  entirely  different  from  those 
which  we  may  find  in  other  localities.  Take  the  Bay  of  Massachu- 
setts, for  instance,  where  we  have  sharks,  skates,  &c.,  &c.,  combined 
togetiier  in  numeric  proportions,  and  represented  by  species  alto- 
gether different  from  those  which  occur  on  the  shores  of  the  Middle 
States  or  around  Florida  and  in  the  Gulf  of  Mexico.  Again,  if  we 
compare  fireshwater  fishes,  as  they  occur  in  any  extensive  hydro- 
graphic  basin,  for  instance,  those  in  the  Canadian  lakes,  or  in  the  Ohio 
and  Mississippi,  or  those  of  the  lakes  and  rivers  of  Europe,  with  the 
marine  faunae,  we  find  still  more  striking  differences.  Entire  families 
common  in  the  sea  under  the  same  latitudes  have  no  representative 
in  firesh  water ;  there  are  no  sharks  and  no  skates,  no  flounders,  soles 
or  turbots,  no  mackerels,  no  herrings,  as  permanent  inhabitants  of 
the  freshwaters  in  the  latitudes  above  mentioned ;  so  that  a  coUec- 
tiim  of  species  from  the  freshwater  or  from  the  sea,  even  if  all 
the  species  were  to  be  new,  could  be  recognized  by  an  ichthyologist 
as  derived  either  from  the  ocean  or  from  some  inland  water. 
However  different  such  associations  of  marine  and  freshwater 
species  may  be,  there  is  nevertheless  scarcely  any  family,  whether 
generally  marine  or  fluviatile,  in  which  there  is  not  some  species 
living  in  the  other  element.  There  are  some  families  again, 
m  which  the  proportions  between,  marine  and  fluviatile  species  are 
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tlnnit  eqnal,  and  there  are  stall  o&xen  in  idiioh  tiie  indBvidiiali  of 
fhe  same  species  are  alternately  at  diflbrent  seasons  of  the  year  either 
marme  or  flaviatile ;  this  is  particularly  the  case  mth  sach  as  aseenl 
from  the  sea  into  the  rivers  at  the  spawning  season,  to  deposit  their 
eggs  m  waters  more  genial  to  the  growth  of  their  yoimg  than  those 
in  which  they  are  mainly  to  five  when  fnltgrown. 

Percoids  belong  to  those  fiMnilies  of  which  Uiere  are  oertaai  pn^ 
portions  of  strictly  freshwater,  and  certam  proportions  of  strietiy 
marine  genera,  the  number  of  marine  spedes  being  howerer  mneh 
greater  than  that  of  the  freshwater  ones,  and  very  few  of  ttie  qpedeo 
having  the  power  of  endoring  both  the  freshwater  and  the  sea. 

That  the  fanuly  of  Perccnds,  as  it  is  now  circumscribed,  is  ia 
the  main  a  most  natural  group,  cannot  be  doubted,  especiaHy  if 
we  remove  from  it  such  genera  as  Traclunus,  Uraaosoopos,  8phy> 
raena  and  a  few  others ;  there  remains  however  a  questioii,*  not  to  he 
decided  here,  how  far  Sparoids  and  Scisenoids  should  be  ccnadeiel 
as  distinct.  Indeed,  at  different  times,  in  two  eddtkMM  of  the  mm 
work,  Guvier  in  his  Animal  Emgdom  has  succesavely  assedalol 
them  in  one  great  family,  and  divided  them  into  two  distinot  groapa 
The  fact  is  that  these  fishes  are  closely  related,  and  it  is  fi>r  fiitM 
investigations  to  determine  tiie  value  of  those  characters  vpea 
which  the  distinction  rests,  which  consists  only  in  the  serratore  of  Ihi 
opercular  apparatus,  the  presence  or  absence  of  teeth  upon  tiM 
palatine  bones,  and  the  degree  of  development  of  the  ao-eaM 
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ad  Haro  or  Oryftes,  wUch  all  oocor  in  th«  lower  lakes,  to  ahow 
that  this  is  the  case ;  and  at  the  same  time  to  indicate  tiie  great  dif- 
ference there  is  between  the  fishes  of  the  upper  lakes  and  those  of 
the  lower. 

A  comparatiye  list  of  the  Perooids  of  the  two  regions  will  show 
better  than  words,  that  notwithstanding  the  free  passage  there  is 
between  all  these  waters,  notwithstanding  the  great  similaritj 
between  the  waters  themselves,  there  is  an  organic  difference 
between  the  ichthydogical  faunsd  of  tiie  two  regions. 

Lower  LakeM.  Lake  Superior. 
Centnurcliiu  sneus.  0 

Fomodf  Talgaris.  0 

Baro  nigiKsns.  0 

Gi}t(km  firislm.  0 

Peiea  flsTesoens.  Perea  flATMceas. 

Locioperca  smericani^  Luciopercs  americsna. 

Hub  Est  shows  not  only  the  great  difference  there  is  between  the 
fishes  of  tiie  upper  and  lower  lakes,  but  also  how  closely  the  ichthy- 
oiogical  fauna  of  Lake  Superior  resembles  that  of  northern  Europe, 
tihere  the  same  genera  of  Percoids  have  representatives  as  in  the 
liorth  of  this  continent,  a  fact  which  goes  farther  to  show  how  much 
more  uniform  the  &una  of  the  north  is  than  even  the  fauna  of  the 
temperate  lone. 

PkBOA  fLATESOENa,  Cw. 

PxscA  ILAYBSOINS  Cuv.  R.  Anim.  1817,  n.,  188. —  Ouv.  et  VaL 

H.  N.  Poise.  1828 ;  II.,  46.  —  Bichardi.  Fn.  Bor.  Amer.  1886, 

III.,  p.  1.,  PI.  lA.—Starer  Rep.  1839,  p.  b.—Ayrf  Best  Joom. 

Nat.  Hist.  1842,  lY.  256.  — Deiiy  N.  York  Fauna,  1824, 

p.  8.  PI.  L,  1 1. 
BoDiANUS  rLAYESGEMS  MUch.  Tr.  Lit.  Phil.  Soc.  K.  Y.  1815,  L, 

421.  —KtrU.  Rep.  Zool.  Ohio,  p.  16»-190. 
MoBOHB  rLAVSBCBMS  MUdi.  Rep.  Fish.  N.  York. 
Pbrca  acuta  Cuo.  et  Vol.  H.  N.  P<nsb.  1828,  11.,  49,  PI.  10. 

Jti4Jiard$.  Fn.  Bor.  Amer.  1886,  IIL,  p.  ^u-^Jkhe^  N.  Y. 

Fauna  1842,  p.  6,  PI.  68,  f.  222. 
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Perca  granulate  Cvm.  et  Vol.  Hist  N.  Poiss.  1828,  II.,  48,  PI.  9. 

Jard.  Nat.  Libr.,  I.,  92,  PL  l.—Dtka^f  N.  Y.  Fwina.  1842., 

p.  5,  PL  48,  f.  220.  —imti.  Cat  Fwh.  Conn. 
Perca  serratograxulata  Cuv.  et  Val.  H.  N.  Poiss.  1828,  11., 

41.— Griff,  in  Ouv.  An.  K.  X.,  PL  89,  f.  l.  —  Ikh^  N.  T. 

Fauna.  1842,  p.  5,  PL  22,  f.  64. 
Perca  gracilis  Cm.  et  Val.  H.  N.  Pwss.  1828, 11.,  50.— BidMb. 

Fn.  Bor.  Amer.  1886,  IH.,  4.  —  Dekmf  N.  Y.  Fanna,  1842.  p.  6. 

Closely  resembling  the  European  species,  the  yellow  perch  of 
America  differs  however  considerably  from  it,  so  that  no  natoraliit 
after  Cuvier,  who  first  distinguished  them  from  each  odier,  has  erer 
thought  to  identify  them.  Its  several  varieties,  described  first  under 
particular  names,  seemed  then  to  constitute  species  quite  as  distinct 
from  each  other  as  the  Perca  flavescerif  is  firom  the  Peroa  Jbai- 
atilis.  But  at  that  epoch,  when  the  principle  of  the  constancy  or  per 
manence  of  species  had  just  been  placed  upon  an  anatomical  feno- 
dation,  naturalists  for  a  time  lost  sight  of  this  other  fiict,  that  tlie 
species  common  to  a  fauna  are  subject  to  individual  variations  which 
run  over  the  whole  range  of  the  species.  To  study  these  changes, 
to  bring  back  every  variation  to  its  true  type,  to  trace  the  cirek  of 
the  species  through  so  many  oscillations,  was  a  task  whose  resnKi 
could  not  be  anticipated.  The  principle  of  the  permanenoe  of 
species  has  remained  in  our  science  as  a  well-ascertained  fiM^  M 
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William,  from  the  Pic,  and  from  Lake  Huron ;  we  have  compared 
them  with  specimens  from  Massachusetts,  New  York,  and  Pennsjl- 
yania ;  we  have  compared  agam  and  again  all  their  different  charac- 
ters, and  we  have  seen  that  the  same  variations  occur  in  all  these 
supposed  species.  No  difference  in  the  form  and  relative  position 
of  the  fins  could  be  noticed ;  the  same  arrangement  and  aspect  of 
the  scales  characterizes  them  all.  The  comparison  which  we  have 
thus  been  enabled  to  make  of  these  difierent  varieties  confirms  their 
spedfic  identity.  No  appreciable  difference  exists ;  there  are  the 
same  crests,  the  same  cavities  and  sinuosities  of  the  bones  of  the 
head,  and  the  same  proportions  between  their  different  parts. 

POMOTIS   VULGARIS,   Cuv.   Ct  Val. 

PoHons  VULGARIS  Cuv.  et  Val.  H.  N.  Poiss.  III.,  91,  PI.  49; — 
VII.,  4M.—Iiichard8.  Fn.  Bor.  Amer.  IH.,  24,  PI.  76.  —  Storer 
Bep.  1839,  p.  11.  — J)ekaif  N.  Y.  Fauna  1842,  p.  31,  PL  61, 
£166. 

I  have  been  able  to  secure  only  a  few  specimens  of  this  species 
from  Lake  Huron,  about  four  inches  long.  By  means  of  comparisons 
wUch  I  have  made  of  specimens  from  Massachusetts,  New  York, 
and  Pennsylvania,  I  have  nevertheless  been  able  to  ascertain  its 
identity.  For  more  ample  details  upon  this  fish  I  refer  to  the  works 
quoted  above,  in  which  the  species  is  described  and  figured.  I  must 
however  remark  that  I  have  only  mentioned  in  the  synonymy  those 
authors  with  whose  species  there  remains  no  doubt  in  my  mind, 
since  I  am  satisfied  that  the  so-called  Pomotis  vulgaris  of  the  South- 
em  States  is  not  the  same  species.  In  order  to  avoid  all  confusion, 
I  have  left  out  those  synonyms  which  I  was  not  able  to  verify  di- 
rectly, quoting  only  authors  who  have  ^ven  minute  characters  and 
good  figures. 

The  Pomotis  vtdgaris  has  been  quoted  as  found  in  almost  the 
whole  extent  of  the  United  States.  We  are  sure  that  it  inhabits 
the  Great  Canadian  Lakes,  and  the  Northern  and  Central  States 
of  the  Union.  We  do  not  know  its  western  limit,  though  it  is 
quoted  as  found'  in  Ohio.     Our  specimens  are  fix>m  Lake  Huron, 
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LUOIOPBKCA  AMSBICAHA,  CvT.  et  Vll. 

LucioPEROA  AMERICANA  Cuo.  et  Vol.  EL  N.  Poifls.  IL9  122,  PL 
16.  —  Richards.  Fn.  Bor.  Amer.  III.,  10.  ~  Ddbiy  N.  T.  Fant, 
p.  17.  PL  50,  f.  ISS.  —  ISra.  Bep.  ZoiiL  Ofaki,  p.  190.-* 
Bost  Journ.  N.  H.  lY.,  287,  PL  9,  f.  2.-—  2%0«yt.  N.  H. 
Venn.  1842, 130  ^.  —  Starer  8jn(^.  1846,  p.  24. 

This  fiah  has  about  the  same  geograpiiical  diatributioB  as  &• 
Percaflave$cen8  northward,  but  it  does  not  extend  so  fiar  sondL  It 
occurs  however  in  all  the  great  Canadian  lakes,  and  throa^KMil  (Im 
State  of  New  York  and  parts  of  Ohio.  It  renudns  still  to  b« 
ascertiuned,  whether  the  Okow  or  HarnfiMh^  belongs  or  not  to  tk 
same  species. 

I  do  not  belieye  that  ttie  L.  ctmadmm  of  Hamiltoii  Simdi  ii 
even  specifically  distinct  from  the  L.  amerieanm^  thM^  its  antiior 
is  disposed  to  view  it  as  a  new  generic  type,  because  of  the  pm- 
ence  of  five  spines  on  the  margin  of  the  opercolum,  and  of  tiM 
absence  of  denticulations  on  the  bones  of  tins  apparatus.  I  m 
satisfied  that  these  opercular  spines  lose  much  of  th^ir  Taloe  m  tkii 
genus.  Indeed  in  two  specimens  of  Z.  amerietma  which  I  pro* 
cured  about  Lake  Superior,  I  have  seen  that  one  of  them  had 
two  small  points  on  the  hinder  margin  of  the  operculum  (^  the  Ml 
mde  only,  whilst  there  was  no  trace  <m  the  right  side.     Hie  hinder 
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ibo  m  those  of  AGdhign :  Ac  preoperculum  is  denticulated  on  its 
whole  circumference ;  the  interopercolom  and  the  suboperculum  are 
equally  crenulated  or  denticulated  towards  their  union,  upon  the 
third  part  at  least  of  their  extent  The  bwer  marjpn  of  the  sub- 
operculum is  undulated.  The  suprascapular  bone  has  fine  serra> 
tares ;  the  scapular  and  the  humeral  are  entire.  Acoordmg  to  Dr. 
Bichardson  the  crenatures  of  the  margin  of  tiie  interoperculum 
are  scarcely  perceptible,  and  the  suboperculum  smooth  and  stnught. 
The  suprascapular  should  be  smooihi  hke  the  scapular  and  humeral, 
whilst  the  figure  of  the  Histoire  Naturelle  des  Poissons  represents 
these  three  latter  bones  as  serrated.  This  shows  great  variations  in 
fhese  parts. 

The  following  is  the  formula  for  the  rajs  of  the  fins,  as  we 
ecnomted  them  in  our  specimens : 

Br.7;  D.XIV-n,19;  A.n,18;  C.  5, 1.,  8,  7,  L,  4 ;  V.  L, 
6;  P.  15. 

When  this  fish  is  young,  until  it  reaches  a  length  of  three  to  four 
inches,  the  head  resembles  still  more  that  of  the  pike  than  when  fult 
grown,  the  snout  being  then  very  depressed  ;  but  the  teeth  are  all 
wufiMrm.  However,  even  at  this  epoch,  the  whole  of  its  phynog- 
aomy  reminds  us  so  much  of  the  species  described  above  that  we 
ooold  not  hedtate  an  instant  for  its  determination.  The  black  mar- 
blings  stand  out  more  distinctly  from  the  ground  of  the  color  than 
m  the  full-grown;  they  unite  in  groups  and  constitute  irregular  and 
Tertical  zones.  Dr.  Dekay's  Lucioperea  gruea  is  also  founded  upon 
young  specimens  of  the  common  pike-perch. 

Gbtstbs  vascutus,  Agass. 

CiCHLA  FASCiATA  Lem.  Joum.  Ac.  N.  Sc.  Philad.  1822,  11., 
216.  — ^idAords.  Fn.  Bor.  Amer.  1836,  HI.,  23. 

CiCHLA  MINIMA  and  Ohioensis  Lem.  L  c.  pp.  218  and  220. 

CzNTBABCHUS  7ASCIATUB  Kird.  Bost  Joum.  N.  H.  1845,  V.  28. 
PL  9,  f.  1. 

Cbhtrabchtjs  0B8CUBU8  Ddcay  N.  T.  Fauna  1842,  80,  PL  1, 
t48. 
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This  species  is  very  closely  allied  to  the  Ghrjfitet  $dlmoide$  of  llio 
Southern  States,*  from  which  it  is  however  distiDgoished  bj  flie 
profile  of  the  more  raised  back,  and  of  coarse  bj  a  broader  bodj. 
The  surface  of  the  skull  is  uniformly  rounded  and  not  depressed  af 
as  in  6!^.  salmaides.  The  proportions  of  the  head  compared  witt 
the  body  are  the  same  as  in  this  latter,  but  the  mouth  is  less  opened 
and  the  shorter  labials  do  not  reach  a  vertical  line  drawn  acrofls  tlio 
hinder  margin  of  the  orbits,  whilst  they  exceed  such  a  line  in  (7. 
salmaides.  The  teeth  are  arranged  like  cards,  and  are  similar  in 
both  species. 

The  fins  upon  the  whole  seem  to  be  cut  on  the  same  pattern  as  in 
(7.  scUmoideSj  but  when  wq  examine  them  attentively  we  see  tiiat 
they  are  all  stabbed  like  the  body  itself,  the  ventrals  and  pectorals 
shorter  and  more  widened,  the  dorsal  and  anal  lower.  As  for  the 
other  details  of  their  structure  they  are  about  the  same,  as  we  maj 
see  from  the  following  formula. 

Br.6;  D.  X.  14 ;  A.  HI,  10;  C.  7,  I,  8,  7,1,6;  V.1,5; 
P.  16. 

The  scales  are  a  little  smaller,  but  of  the  same  form  as  in  6^. 
salmoides;  the  radiating  striae  are  perhaps  less  marked.  They 
cover  the  opercular  apparatus  and  the  cheeks,  but  at  this  latter 
place  their  smaller  size  is  quite  remarkable ;  this  latter  character 
is  very  striking  when  we  compare  both  species. 

Our  specimens  are  from  Lake  Huron ;   one  of  them  measures 
and 
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HuRO  NIGRICAKS  Cav.  18  anoiher  species  of  Ae  lower  Oanadian 
lakes,  which  oceurs  also  in  Lake  Champlain.  The  generic  dis- 
tinction from  Grystee  does  not,  however,  rest  npon  sufficient  charac- 
ters to  warrant  its  presenration  in  the  system  of  fishes ;  I  shaiD 
tlierefore  caD  it  in  futore  Ofy$te$  mgrieaiM.  It  is  a  very  common 
fish  in  some  of  flie  lakes,  and  highly  esteemed  as  an  article  of  food. 
Thron^oat  the  lake  region  it  is  known  under  the  name  of  black 
ban,  and  may  be  seen  in  large  numbers  in  the  enclosure  under  the 
gpdlery  of  the  Cataract  Hotel  at  Niagara.  Dr.  Dekay  describes  it 
as  CenJ^archtiB  fa%ciati/i%,  although  he  copies  also  Gurier^s  description 
and  figure  of  Euro  niffricanSj  but  without  perceiving  their  identity. 

In  the  northern  lakes  there  is  only  one  species  of  true  Gentrarchus 
found,  the  Oentrarehus  ceneus;  but  it  does  not  occur  as  far  north  as 
Lake  Superior,  tfiough  it  is  conmion  in  Lake  Huron  and  the  other 
great  lakes. 

GoTToms. 

As  they  have  been  circumscribed  by  Guvier,  the  Gottoids  consti- 
tnte  a  most  natural  fiEunily,  though  they  contain  genera  apparently 
widely  distinct.  Indeed,  between  Peristedium  and  Scorpssna, 
between  Pterois  and  Aspredophorus,  between  Oasterosteus  and 
Gottus,  there  seems  to  be  as  great  a  chasm  as  can  exist  in  a 
natural  family ;  however,  they  all  belong  to  one  and  the  same 
natural*  group.  But  in  order  to  be  satisfied  that  it  is  so,  one  should  be 
acquainted  with  the  fact,  that  animals  or  plants  belonging  to  one  and 
the  same  natural  division,  will  in  certain  cases  resemble  each  other 
BO  closely  as  scarcely  to  allow  distinct  subdivisions,  as,  for  instance, 
the  Siluridsd,  which,  with  the  same  features  throughout  so  numerous 
a  fiunily,  run  into  various  extremes  of  form,  in  which,  however, 
there  is  no  mistaking  the  family  likeness  even  in  the  external  ap- 
pearance ;  the  same  is  also  the  case  among  Gyprinidse  or  among 
Eels.  But  there  are  others,  whose  relations  rest  upon  one  particular 
combination  of  characters,  which  will,  nevertheless,  assume  very 
different  features,  though  preserving  throughout  that  common  trait  of 
character.  Genera  belon^g  to  such  families  may  sometimes  at 
first  si^t  have  veiy  little  resemblance  to  each  otfier,  they  may 
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diSsr  in  very  di&rent  amoimts  ol  variation,  and  aeTerilielefls  oon- 
stitate,  at  least  in  the  eye  of  Hie  deeper  investigator,  a  very  natunl 
groap ;  such,  for  instance,  is  the  family  of  Cottoida,  sach  agam  is 
the  family  of  Soomberoids.  The  difficulty  in  such  cases  is  not  the 
diversity,  but  a  correct  appreciation  of  the  connecting  character, 
which,  if  misunderstood,  might  bring  togeth^  animals  widely  dm- 
tinct  m  structure,  but  apparentiy  related  by  external  appearance ;  fa 
instance,  the  genus  Capros  among  Scomberoids,  near  Zeus,  owing  to 
its  form  and  the  dilatability  of  the  mouth,  when  in  truth  it  bekxig|i 
to  the  Gb»todonts,  in  the  vicimty  of  Chebno. 

Takdng  for  granted  that  the  family  of  Cottoids,  as  it  ia  now  diane- 
teriaed,  is  in  the  mam  a  natural  one,  the  <)uesti<»i  arises  at  ooce, 
what  can  be  done  to  i^preciate  correctiy  the  true  relations  of  thoie 
remarkable  tropical  forms,  as  Pterois,  Lynanceia,  ftc,  with  die 
more  uniform  Coitus,  Etheostoma,  Gasterosteus,  of  the  freshwaten 
of  temperate  regions?  To  become  satisfied  that  they  are  trxij 
members  of  the  same  family,  it  is  necessary  to  undertake  an  extensiye 
comparison  of  the  structure  of  their  head,  and  especially  of  the  v 
rangement  of  their  infraorbital  bones,  when  it  is  seen  that  frequentlj 
the  particular  development  which  characterizes,  generally,  tius 
group,  is  reduced  to  a  rudimentary  state  in  some  of  its  members,  as 
in  Etheostoma  and  the  genera  allied  to  it.  TUs  group  of  smaD 
Cottoids  havmg  attracted  less  attention  than  the  larger  marine  tjpes, 
we  subjoin  a  synopsis  of  tiieir  genera. 


nSHM  OV  LAU  fOnBIOB.  189 

broad,  jaws  of  equal  length.     Opercular  apparatus  and  cheeki 
bare. 

Etheoatoma  blenmoidea  Hof. 
^        notatnm. 
M        third  Bpedea  sent  by  Prof.  Bairi. 

PiLBOMA,  Dekay. 

Head  corneal,  truncated,  in  form  of  a  hog's  snoat ;  opemng  of 
tiie  mouth  moderate,  and  in  form  of  an  oblique  arc  of  a  circle,  opening 
at  tiie  end  of  the  snout,  very  slightly  protractile.  Lower  jaw  a  lit- 
tie  shorter.    Operculum  and  cheeks  scaly. 

Etheostoma  Caprodes  JBo^ 
Pileoma  semifiisciatu«  Defay. 

^^        wAnnkAgau^    Lake  Superior. 

P<B0iL06(»u,  Agaas. 

Head  short  and  strong,  rounded.    Mouth  little  opened,  propor- 
tfamally  broad ;  it  is  not  protractile,  though  the  mazUlary  bone  be 
BoreaUe.    Opercular  apparatus  scaly ;  cheeks  bare. 
Etheostoma  yariatum    ExrQ,. 
^^        maculatom    JSirfZ. 
^^        third  species  sent  by  Prof.  Bwrd. 
<<        fourth  species  sent  by  Prof.  jSairi. 

BoLBOSOMA,  Dekay. 

Head  very  short,  rounded  in  section  of  a  circle ;  mouth  small, 
hofiiontal,  slightly  protractile.  Opercular  apparatus  and  cheeks 
Y«ry  scaly,  neck  s^d  sides  of  the  head  compressed. 

Boleosoma  tessellatum  Dekay. 

^^    tenue  Agas$.    Charleston,  S.  C. 

^    maculatum  Ag<u%.    Lake  Superior. 
Etheostoma  Olmsted  Stortr. 

^        fifth  qpedes  sent  by  Prof.  Baird. 
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COTTUS. 

A  broad  and  depressed  head,  contigacms  to  a  body  gradmllj 
diminishing  towards  the  tail,  is  the  essential  zoological  oharacter  of 
the  genus  Cottos,  which  contiuns  at  the  same  time  fireshwater  and 
marine  species ;  the  former  having,  as  the  character  of  the  gnmp,  i 
head  generally  smoother  and  less  prickly  with  spines  tiiaa  the 
marine  species,  wluch  in  their  turn  are  generally  larger. 

Europe  as  well  as  America  produces  species  of  both  groups. 
For  a  long  time  all  freshwater  Cotti  of  central  and  northern  Europe 
were  considered  as  identical  with  Oottui  Chbioy  when,  twelve  yetii 
ago,  Mr.  Heckel  *  distinguished  several  species,  very  similar,  it  ii 
true,  to  Oottus  Chbioy  but  cUffering,  however,  in  many  respects. 

Recently,  an  American  naturalist  has  attempted  to  show  that  til 
Cotti  of  Northern  America  constitute  only  a  single  species,  and 
that  this  species  is  identical  with  the  Oottus  GMno  of  Europe. 
However,  studying  the  Cotti  wluch  we  have  collected  around  Ldke 
Superior,  I  first  recognized  two  species  ;  then  comparing  them  with 
the  0.  cognatu9  Kchards.  and  the  O.  viscosu9  Hald.,  I  found  tiiese 
two  latter  not  only  distinct  from  each  other,  contrary  to  the 
opinion  of  Mr.  Ayres,  but  yet  distinct  from  those  of  Lake  Superior. 
So  that  the  presence  of  O,  Ghbio  in  this  continent  is  quite  illusive, 
as  also  the  supposed  identity  of  the  Cotti  in  different  regions. 

A  monograph   of  the  fro -jh water  species   of  the  ^enus  CottiH  hi 
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hm^  forms  a  HtQe  more  iiian  &e  half.  Bendes  being  very 
depreased  and  flattened,  flie  head  farther  presents  a  slight  depresuon 
on  the  ooeipat.  The  month  is  large,  its  breadth  measures  nearly  six- 
sixths  of  an  inch.  The  jaws  are  of  equal  length,  bordered  with 
excesavely  fine  teeth,  with  very  hooked  points.  The  upper  jaw  is 
i£|^tly  protraotile.  The  lips  are  ccmsiderably  developed  and  form 
a  Tory  marked  rounded  prooess,  on  both  ndes  of  the  lower  jaw. 
ISie  eyes  of  a  circular  form,  with  a  diameter  which  exceeds  a  quar- 
ter of  an  inch,  are  phiced  at  a  distance  of  three^ighths  of  an  inch 
from  Hie  end  of  the  snout.  The  nostrils  occupy  about  the  middle  of 
Hm  space.  •  The  spine  of  the  preoperculum  scarcely  forms  a  pro- 
jecti<ni  through  Ae  skin;  it  is  strongly  bent  upwards  and  back- 
wards. The  upper  and  hinder  angles  of  the  operculum  terminate 
m  a  small  process,  flat  and  sharp,  which  remains  hidden  m  the 
Aickness  of  the  membrane  which  encircles  the  free  margin  of  this 
bone.  Hie  branchiostegal  rays,  six  in  number,  on  each  side,  are 
dender  and  cylindrical.  The  isthmus  between  the  horns  of  the 
hyaid  bone  measures  half  an  inch. 

The  form  of  the  body  is  regular,  gradually  decreasing  towards  the 
iuL  The  line  of  the  back  is  raised ;  that  of  the  belly  is  about 
straight,  fi>rming  the  continuation  to  the  flattening  of  the  lower  sur- 
ftoe  of  the  head.  The  greatest  height  corresponds  to  the  anterior 
JDBTffn  of  the  first  dorsal  fin;  it  measures  three-fourths  of  an 
indi,  whilst  the  transyersal  diameter  of  that  same  re^on  measures 
nearly  ox-eighths  of  an  inch.  Above  the  tail  the  height  is  but  five- 
oxteenths  of  an  inch,  and  the  thickness  one-eighth.  The  tsdl  itself  is 
ali^tly  dilated  and  rounded  at  the  insertion  of  the  caudal. 

The  fins  upon  the  whole  are  much  developed.  The  first  dorsal 
has  a  baffls  of  six-eighths  of  an  inch,  and  is  five-sixteenths  of  an  inch 
In^,  and  is  ntuated  at  one  and  three-eighth  inches  from  the  end  of 
the  snout.  Its  upper  mar^  is  rounded,  the  rays  of  the  centre 
being  the  longest ;  they  are  eight  in  number  and  undivided.  The 
second  dorsal,  twice  as  long  as  the  first,  and  one  third  higher,  is 
composed  of  eighteen  rays,  the  longest  occupying  the  centre  of  the 
fin ;  a  angle  one  of  them  is  dichotomized  at  its  upper  end.  The 
caudal,  about  mx-d^ths  of  an  inch  long,  is  truncated  behind.  Its 
upper  and  lower  mar^^  are  slightly  rounded.    Thirteen  rays  may 
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be  counted  tiiere  wiUi  a  few  rndimeiits ;  Aid  fow  imjs  of  tiie  cental 
bifarcated  from  the  middle  of  their  length,  diAotomiie  anew  tk 
tfieir  extremity  jointly  with  the  two  adjacent  raya  above  and  below. 
The  anal  hepas  beneath  the  third  ray  of  the  seeend  donal  and 
ierrainatefl  a  little  before  this  latter;  its  form  as  wefl  aa  its  hm^ 
IS  aboat  the  same ;  there  are  fourteen  undinded  rays  in  it  His 
yentrals  contain  five  ample  rays ;  the  first,  intimately  eonneeted  w^ 
the  8ec<md,  is  alitde  shorter.  Their  length  is  about  five^ii^dis  of  aa 
bch.  The  pectorals  are  large  and  fim-like  ;  the  rays,  fifteen  in  nasi* 
ber,  are  all  undivided ;  the  longest  occupy  the  iqyper  tiiird  pari  d 
the  fin.  They  are  only  tl^ree-fourtfas  <tf  an  inchkmg,  <^  eomne  mask 
below  the  length  of  the  head. 

Br.  6 ;  D.  viii.-18  ;  C.  8-18.1 ;  A.  14 ;  V.  L  4;  P.  15. 

The  anus  is  situated  exactly  in  the  nuddle  of  the  kngtii,  indufing 
Hie  caudal,  which  places  it  nearer  to  the  insertion  of  this  fin  thai 
to  the  end  of  the  snout ;  it  is  bordered  bdiind  by  a  small,  tri- 
angular, membranous  ai^ndage  which  leans  towarda  the  anteiior 
margin  of  the  anal.  The  body  is  completely  naked  and  unprovided 
with  scales,  as  is  the  case  in  all  species.  The  lateral  line  is  verj 
distinct,  it  begins  at  the  upper  margin  of  tiie  operculum,  bends 
slightly  downwards,  then  rises  to  terminate  in  a  straij^t  fine  about 
the  middle  of  the  second  dorsal  after  having  connderably  appfroached 
tibe  back.  A  row  of  pores  is  arranged  in  a  straight  line,  oonstaady 
ascendmg  until  they  are  confounded  with  the  back  at  the  hindsr 
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flifti  autlior  ff^ts  of  it  The  more  distant  position  of  the  anns ;  the 
proportions  in  the  dimenmons  of  the  head  and  bod j ;  the  lateral 
line  which  terminates  before  the  extremity  of  the  tail ;  the  more 
atsrior  poeitien  of  the  anal  reladvdj  to  the  seeond  dorsal,  and 
finally  the  shorter  pectorals  in  proportion  to  the  length  of  the 
kead,  are  the  most  striking  peenKarities. 

.  I  have  found  several  specimens  of  this  species  in  Montreal 
BiTer.  Among  the  number  was  one,  whose  general  form  has  the 
moe  aspect,  the  same  tint,  the  same  proportions  of  the  head  and 
body,  the  same  form  and  structure  of  the  fins,  the  same  mouth,  but 
wkoee  palatine  bones  bear  a  small  group.of  teeth  like  those  of  the 
Tomer.  As  yet  we  know  only  one  fireshwater  species  with  palatine 
teeth,  the  C.  ofper  Rich.  From  among  five  other  specimens,  also 
firom  Lake  Superior,  fix>m  Isle  Boyale,  for  which  I  am  under  obligation 
la  Dr.  G.  T.  Jackson,  I  have  found  the  same  group  of  palatine  teeth 
Ml  the  largest  of  them,  so  that  I  am  inclined  to  consider  this  peculiar- 
ity as  an  mdication  of  old  age,  rather  than  a  specific  character. 

GoTTUS  FRANKLDa,  Agass. 

This  species  is  distinguished  from  the  prece^Ung  by  the  following 
characters :  the  head  retains  the  same  proportions  relatively  to  the 
body,  but  the  mouth  is  smaller  and  less  opened,  and  the  teeth  are  less 
ftrong.  The  body  diminishes  more  almiptiy  in  height  beyond  the 
anus,  and  in  its  whole  length  the  thickness  is  proportionally  greater. 
Thence  there  results  a  more  cylindrical  and  subcorneal  form.  The 
lateral  line  is  less  approximated  to  the  back ;  it  disappears  on  the 
•ides  as  in  the  preceding  species,  but  the  row  of  pores  continues  as 
fiur  as  above  the  middle  of  the  insertion  of  the  caudal  after  a  very 
abrupt  depression  a  littie  before  its  termination. 

The  fins  are  less  developed,  but  their  relative  podtion  is  the  same. 
The  ventrals  instead  of  five  rays  have  only  four.  The  caudal  rays 
alone  bifurcate  once  on  the  middle  of  their  length.  In  all  other 
fins  they  are  undivided.  They  may  be  reduced  to  a  formula  as 
fi^ows  : 

Br.  6 ;  D.  8-17  ;  A.  12 ;  C.  1-12.2;  V.  IS ;  P.  14. 

The  membranous  appendage  of  the  posterior  margin  of  the  anus  is 
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here  only  in  a  radimentary  state^but  thepoatkm  of  ihiB  orifioe  is  tlw 
same  as  in  the  preceding  species,  and  this  fiust  ezehidea,  a  fnriori,  the 
idea  of  an  approach  to  ^e  C.  eognahu  of  BiohardMo.  Farther, 
onr  species  has  only  four  rays  in  Ae  ventrals  and  twelve  in  the 
anal. 

The  ground  is  of  a  yellow  oSve  col<»r  wifti  blaek  spots.  Tbe 
lower  side  of  the  head  and  body  and  the  lower  half  of  the  ades  ave 
yellowish  white.  The  fins  have  &e  color  of  the  x^fgan  of  tlie  bodj 
to  wluch  they  correspond.  The  yentrals  and  anal  are  of  one  color, 
the  others  are  barred  or  simply  spotted  in  transverse  rows. 

This  species  is  not  without  some  analogy  to  thai  of  Pemii]^ 
vania.  The  comparison  wUch  I  have  been  enabled  to  make  with  it 
by  means  of  specimens,  for  which  I  am  under  obligation  to  ProfiMBor 
Baird,  has  shown  me  differences  which  I  consider  as  speeifie. 

Found  in  various  localities  along  the  eastern  shores  of  Lib 
Superior.  Prof  James  Hall  has  also  sent  me  specimenB  odleeled 
by  him  on  the  southern  shores  of  the  same  lake. 


BoLBOsoHA,  Dekay. 

This  genus  has  been  instituted  by  Dr.  Dekay  fi»  a  small  freih 
water  fish  of  the  State  of  New  York.  He  placed  it  m  the  fiynSyof 
Percoids,  whence  we  withdraw  it,  to  associate  it  to  the  lE^SbMUt^ 
mata,  which  should  constitute  a  distinct  group  among  the  CSottoid^ 
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BOLBOaOMA    M ACULATUM,  AgaSS. 

Plate  IV.,  fig.  8. 

The  general  form  of  this  species  is  slender.  The  largest  specimens 
which  we  have  studied  measured  two  and  three-eighths  inches  in  their 
whole  length.  The  occiput  and  the  anterior  re^on  of  the  bod j,  before 
tfie  first  dorsal  fin,  are  sensibly  depressed.  The  space  which  the 
dorsal  fins  occupy  forms  a  slightly  convex  fine,  sloping  backwards 
and  rising  again  behind  the  posterior  margin  of  the  soft  dorsal  and 
before  the  origin  of  the  caudal.  The  ventfal  line  is  almost  straight ; 
it  becomes  convex  beneath  the  tail  in  the  same  proportion  as  that  of 
the  back  is  concave.  If  we  add  to  that  a  gradual  compression  of 
tiie  ffldes  from  the  front  backwards,  we  shall  have  for  the  whole  body 
an  oval  form,  whichsoever  be  the  region  upon  which  we  make  a 
transverse  section.  We  shall  remark  only  a  gradual  decrease  of  the 
oval  from  the  head  towards  the  tail. 

The  head  is  short  and  thick ;  it  forms  just  the  fifth  part  of  the 
whole  length,  measured  from  the  end  of  the  snout,  to  the  posterior 
mar^n  of  the  operculum.  The  snout  grows  rounded  under  the  form 
of  an  arc  of  a  circle,  beneath  which  the  upper  jaw  is  fixed  horizon- 
tdHj.  It  is  about  semi-elliptical  and  slopes  over  the  lower  jaw  on 
Hb  whole  circumference.  The  latter,  by  the  third  part  more 
narrow  towards  its  symphysis  than  at  the  origin  of  its  two 
Inranches,  appears  under  the  form  of  an  acute  angle  whose  summit 
wonld  be  rounded.  The  mouth  is  small  and  surrounded  with  a 
lip,  continuous,  rounded  and  uniform  on  its  whole  circumference. 
Gardrlike  teeth,  excessively  small,  vbible  only  with  the  magnify- 
ing glass,  occupy  the  margin  of  the  jaws.  The  vomer  also  has 
leeth,  but  sensibly  larger.  Upon  the  pharyngeal  bones  they  become 
again  as  slender  as  upon  the  jaws.  The  eyes  are  large,  almost  circular, 
one-eighth  of  an  inch  in  diameter,  situated  at  the  upper  margin  of  the 
skull,  above  which  they  make  a  regular  projection.  The  distance  which 
separates  them  from  the  end  of  the  rostrum  is  not  quite  equal  to  their 
diameter.  The  nostrils  open  in  two  orifices,  both  nearer  to  the  orbits 
than  to  the  end  of  the  rostrum  ;  the  upper  orifice  is  twice  as  large 
IS  the  lower ;  this  latter  is  nearest  the  eye.    The  cheeks  are  very 
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prominent  and  covered  with  very  thin  scales,  wluch  are  hidden  in 
the  skin.  Those  covering  the  opercular  apparatus  are  larger  and 
more  conspicuous.  The  opercular  bones  are  generally  smooth ;  the 
preoperculum  is  rounded ;  the  operculum  is  triangular,  with  ill 
summit  turned  towards  the  tail,  and  terminated  by  two  piooesMi, 
of  which  one  is  a  cutaneous,  thread-like  expanaon,  the  o^bBt  a  direel 
continuation  of  the  bone.  The  suboperculum  is  of  an  irregular  ellipti- 
cal form,  extending  along  the  whole  lower  mar^  of  the  opercoluk 
The  interoperculum  is  a  quite  small  triangular  plate,  lost  between 
the  bones  above  named,  which  constitute  the  opercular  I4>paratat. 
The  branchiostegal  rays,  as  usual,  six  in  number,  are  dender  aad 
diminish  in  length  on  the  side  of  the  isthmus  between  the  honii  of 
the  hyoid  bone. 

The  anus  is  small  and  a  littie  nearer  to  the  head  thaa  to  the 
tail. 

The  first  dorsal,  of  a  roundish  form,  is  generally  separated  from  the 
second ;  sometimes,  however,  a  small  very  low  membrane  umtes  the 
hinder  margin  of  the  one  to  the  anterior  margin  of  the  other.  It 
b  composed  of  nme  or  ten  spnous  rays ;  the  longest  oocnpy  the 
centre  of  the  fin  ;  they  measure  nearly  five-sixteenths  of  an  iodi; 
the  first  has  only  the  half  of  ttus  height ;  the  two  last,  which  are  atiD 
shorter,  incline  very  much  on  the  back.  The  second  dorsal,  a  fitde 
higher  than  the  first,  is  equilateral,  having  its  upper  marg^l  almoit 
straight,  and  its  posterior  margin  half  the  height  of  the  anterior  i 
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tiie  Anterior  mar^  renuuiui  yery  abort  and  cdmple.  The  Tentrab 
are  inserted  a  little  behind  Ae  peotorals ;  they  are  fiye«ixteen^ 
of  an  inch  long ;  their  form  is  lanceolate,  narrow  at  the  base  and 
pointed  at  the  extremity ;  of  the  nx  rays  which  compose  it,  that  of 
the  enter  mar^  is  ample,  the  two  central  ones  are  &e  longest  and 
about  equal.  The  pectorals  are  the  longest  of  all  the  fins ;  their 
posteri<»r  extremity  exceeds  somewhat  the  Tentrals.  Thmrbase^ 
which  measures  one-tenth  of  an  inch,  forms  the  fourth  part  of  their 
length.  The  rays  are  twelye ;  the  central  ones  are  the  most  eloih 
gated ;  they  diminish  regularly  to  each  side,  giving  thus  to  the  whole 
of  the  fin  the  form  of  an  oval  elongated  at  both  ends. 

Br.  6 ;  D.  IX-12 ;  C.  6-17.6 ;  A.  11;  V.  I.  6;  P.  12. 

The  posterior  margin  of  the  scales  is  semi-circalar  and  finely  pec- 
tinated. The  lateral  line  is  concave,  and  median  on  the  tail ;  it  rises 
perceptibly  as  it  approaches  the  head.  The  back  and  two-thirds  of 
the  sides  are  spotted  irregularly  with  bhick ;  excepting  a  row  of 
higer  spots,  extending  firom  the  posterior  mar^  of  the  opercular 
apparatus  to  the  pedicle  of  the  caudal.  Below  this  band,  and  as  fiur 
as  the  under  side  of  the  body,  it  has  a  uniform  yellowish  tint  The 
dotial  and  caudal  fins,  as  well  as  the  base  of  the  pectorals,  are 
barred  transversely  with  black;  the  others  have  the  tint  of  the  belly. 

This  species  was  first  observed  at  Fort  William ;  a  large  number 
of  specimens  were  also  collected  at  the  Pic 

PiLSOHA,  Dekay. 

The  revxrion  we  have  made  of  the  species  arranged  in  the  genus 
Etlieostoma  by  authors,  has  shown  the  necesaty  of  subdividing 
tius  group  into  several  smaller  genera,  for  two  of  which  we  have 
retained  names  proposed  by  Dr.  Dekay,  though  he  does  not  seem  to 
hftYO  been  aware  that  his  species  belonged  to  Rafinesque's  old  genus 
XAea$knna.  Not  being  able  to  give  at  this  time  a  detttled  review 
of  this  division  without  further  materials  winch  have  no  reference  to 
Hm  fishes  of  Lake  Superior,  I  shall  limit  myself  to  mdicating  the 
general  charaoters  of  the  genus  to  whichi  refer  the  species  described 
bdow. 

The  body  is  dender,  fiiafoQn,  con^pressed.     The  head  is  conical. 
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trancated,  terminated  bj  a  kind  of  hog's  snout,  which  peieepdbfy 
exceeds  the  lower  jaw,  without,  however,  sloping  over  it.  "^e  mouttf 
very  slighdj  protractile,  moderately  opened,  resembles  an  oblique  are 
of  a  circle,  and  opens  at  the  end  of  the  snout.  The  opercular 
apparatus  and  the  cheeks  are  covered  with  scales. 

Besides  the  species  here  described,  Htheostoma  C<xproi/e%  Bat, 
and  Ptleoma  8em\fasciatum  Dekaj  must  rank  in  this  genus. 

PiLBOMA  ZEBRA,  AgaSS. 

This  species  is  very  near  the  JEtheostoma  C<xprodes  Baf.  (^PtU- 
oma  Caprodes  Ag.)  from  which  it  differs  only  in  a  few  peculiari- 
ties of  the  structure  of  the  opercular  apparatus,  in  the  ^Urection  of 
the  lateral  line,  and  in  the  proportional  size  of  the  eyes.  Jf^ZwiM 
Caprodes  attains  larger  dimensions  than  our  P.  zebra^  the  laigeit 
specimens  which  we  have  had  at  our  disposal,  measuring  only  about 
seven  inches.  Our  species  is  figured  Plate  4,  figure  4,  under  the 
name  of  JStheostoma  zebra. 

The  general  form  of  the  species  under  conidderation  is  degaat 
and  regular.  The  upper  outline  of  the  body  describes  a  slight  eurfe, 
rising  highest  at  the  middle  of  the  first  dorsal;  it  curves  more 
abruptly  on  the  head  than  on  the  side  of  the  tail,  where  it  beoomes 
a  little  concave  on  the  space  contidned  between  the  hinder  mai;g^ 
of  the  second  dorsal  and  the  insertion  of  the  caudal.     The  abdo* 
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o&or,  at  ihe  extremities  of  a  smaD  farrow,  arched  outwards.  The 
posterior  is 'the  smallest,  and  occujues  the  upper  and  anterior  mar^ 
ci  the  eye ;  the  second  is  placed  nearer  to  the  snout  than  to  the  eye 
itself. 

The  scales  which  cover  the  opercular  apparatus  are  excessively 
thin,  and  allow  the  form  and  outlines  of  the  different  bones  to  be 
distinctly  seen,  the  surface  of  which  presents  the  same  8ilverKK>lored 
reflection  as  the  bare  space  before  the  pectorals,  which  extends  also 
beneath  the  head.  The  ascending  branch  of  the  preoperculum  is 
almost  straight  at  its  hinder  margin,  which  is  thinned ;  the  lower 
angle  is  rounded.  The  operculum  has  the  form  of  a  slightiy  obtuse 
trian^e;  the  upper  angle  is  armed  with  a  point;  the  margin 
forming  the  hypothenuse  is  slightiy  concave  or  undulated.  The 
saboperculum  is  proportionally  large ;  a  membranous  expansion,  in 
which  the  point  of  the  opercidum  loses  itself,  terminates  its  upper 
extremity ;  its  lower  extremity  extends  before  the  operculum  in  the 
form  of  a  small  hook ;  the  bone  itself,  like  the  operculum,  is  rounded 
in  the  form  of  a  stretched  and  undulated  circle,  on  its  circumference. 
The  interoperculum  is  very  small.  The  cheeks  make  no  projection. 
The  branchiostegal  rays,  six  in  number,  are  bent  and  flattened. 
The  anus  is  nearer  to  the  tail  than  to  the  head.  The  lateral  line  is 
direct  from  the  centre  of  the  caudal  to  the  head ;  beyond  the  anal 
it  approaches  nearer  the  back  than  the  belly.  The  scales  are  of 
nuddle  size ;  the  denticulations  of  their  posterior  margin  are  only 
visible  with  the  magnifying  glass. 

Both  dorsal  fins  are  distinct  and  separated  from  each  other.  The 
first  be^ns  at  three-fourths  of  an  inch  from  the  end  of  the  snout ;  its 
insertion  is  equal  to  this  distance ;  its  greatest  height,  which  is  at  the 
anterior  third,  is  about  one-fourth  of  an  inch,  and  diminishes  gradually 
towards  its  posterior  margin.  The  second  dorsal  is  higher  than  the 
first,  and  has  a  basis  of  less  than  half  an  inch  ;  it  is  composed  of 
fifteen  bifurcated  rays  ;  its  anterior  and  posterior  margins  are  equi- 
lateral ;  its  upper  margin  slopes  from  before  backwards,  its  greatest 
hei^t  being  at  the  anterior  margin.  The  caudal  has  seventeen  well 
developed  rays — that  is  to  say — articulated  and  bifurcated;  and 
eight  or  nine  undivided  rudiments  on  each  of  its  sides ;  its  pos- 
terior margm  fi)rms  a  slight  crescent ;  its  upper  and  lower  mar^ns 
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•re  strai^t.  The  anterior  margm  of  the  anal  is  oppoate  to  thai  of 
the  seoond  dorsal,  bat  its  insertion  is  an  eighth  of  an  inch  kn,  mA 
it  is  at  least  as  high,  if  not  hi^er ;  its  terminal  margin  is  mom 
convex ;  the  greatest  rays  occupy  the  anterior  third  part ;  the  fiitl 
is  undivided ;  the  anterior  mar^  is  rounded,  the  poeierior  dioct 
and  strug^t ;  here  are  twelve  rays.  The  ventrals  have,  as  usual, 
six  rays,  the  first  undivided ;  their  insertion  is  a  Httie  behiDd  At 
pectorals ;  their  length  exceeds  three-eighths  of  an  inch ;  tiiey  ait 
elcmgated  and  terminated  in  a  point,  wUch  exceeds  the  postaiior 
extremity  of  the  pectorals.  These  latter  are  somewhat  kmger  dutt 
the  ventrab,  and  are  composed  of  finirteen  rays,  the  longest  of  wUflk 
occupy  the  centre.  The  base  of  these  fins  measures  an  eiijuAt  d 
an  inch.  When  expanded,  the  rays  arrange  themselves  in  tiie  ftm 
of  a  fism,  witii  a  regularly  rounded  circumference. 

Br.  6 ;  D.  XIV^IS ;  C.  9.17.9;  A.  12 ;  V.  I.  6 ;  P.  14. 

The  body  is  barred  with  black  transverse  bands,  extendkng  bam 
the  back  towards  the  ddes.  They  are  alternately  longer  and  dioctor. 
None  are  found  on  the  last  third  of  the  sides,  which  has  the  eolor  cf 
the  abdomen  and  tiie  lower  part  of  the  head.  The  fins  partake  cf 
the  color  of  the  re^on  of  the  body  to  which  they  belong.  Abofa, 
the  head  is  finely  dotted  with  black. 

The  few  individuals  of  this  species  which  we  have  prooored  wm 
oau^t  at  the  Pic. 
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psriacm,  we  hare  ascertained  that  Ae  species  of  Lake  Superiori 
lAich  we  here  describe,  is  a  species  distinct  firom  all  others; 
Hiat  0-.  a€eidetUdli$  Dekay,  and  O-.  pwngitius  Storer,  are,  the  same 
ipeeies,  difiering,  however,  from  the  Q-.  oeeidentalis  Cuv.  This  lat- 
ter win  preserre  the  name  which  Cuvier  gave  to  it,  and  the  species 
ef  New  York  and  Massachusetts  will  be  designated  under  the  name 
ef  a.  Lekajfi. 

This  is  not  the  place  to  enter  into  minute  details,  by  means  of 
which  to  distinguish  the  species.  We  shall  soon  treat  of  them  in  a 
flMmogn^h  of  all  the  species  of  North  America,  limiting  ourselves 
i*  present  to  describing  the  one  collected  about  the  Sault  of  St. 
Maiy. 

3^  body  is  subcyUndrical  or  compressed,  growing  thinner  from 
flie  insertion  of  the  dorsal  and  anfj  fins  towards  the  tail,  wluch  be- 
domes  very  thin  and  slender,  widening  at  the  tip  for  the  msertion  of 
die  caudal.  It  is  from  two  inches  to  two  inches  and  one  half 
bi^  in  adult  specimens ;  its  greatest  height  is  at  the  pectorals,  and 
is  eontiuned  ox  times  in  the  length.  The  outlines  of  tlie  back  and 
beDy  are  sHghtly  convex ;  the  former  from  behind  the  occiput  to  the 
posterior  margin  of  the  dorsal  fin,  where  it  descends  somewhat ;  the 
latter  from  the  lower  end  of  the  snout  to  the  posterior  margin  of  the 
nal,  being  depressed  on  the  tail.  The  head,  from  the  end  of  the 
Sttout  to  the  posterior  margin  of  the  operculum,  is  the  fourth  part  of 
tile  length,  and  to  the  occipital  carina  one-fifth.  The  head  is  sub- 
eonieal,  generally  pointed  forwards ;  the  lower  jaw,  which  somewhat 
exceeds  the  upper  in  the  protraction,  forms  an  angle,  reentering 
in  the  retraction.  The  teeth  are  minute  ;  the  fissure  of  the  jaws  con- 
siderable. The  eyes,  proportionally  large,  have  a  diameter  of  nearly 
tiiree^ixteenths  of  an  inch  ;  the  distance  which  separates  their  ante- 
tkft  margm  from  the  end  of  the  snout  is  a  little  longer  than  their  diam- 
eter.   3%e  nostrils,  which  open  along  this  space,  are  very  near  the 


The  suborbital  bones,  only  two  in  number,  are  fiur  from  covering  the 
eheeks.  The  first  protects  the  anterior  margin  of  the  eyes  and  the 
bwer  mar{^  of  the  nostrils,  leaving  a  bare  triangular  space  between 
il  and  the  second  suborbital,  situated  below  tlie  vertical  line  whidi 
would  pass  through  the  eyeball.    It  does  not  exceed  the  posterior 
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margin  of  the  orbits,  and  touches  the  preopercnlum  only  by  its 
lower  margin.  The  rest  of  the  cheek,  between  the  eye  and  the  pr^ 
operculum,  remiuns  completely  bare.  They  are  finely  granulated^ 
inthout  spines  or  denticulations,  though  their  outer  ciroomferenoe 
presents  a  few  notches.  The  preopercnlum  borders  the  posterior 
and  lower  margins  of  the  cheek  in  the  form  of  an  obtuse  ang^ 
dilated  on  the  summit,  and  narrow  at  its  margins.  The  opercolma 
is  triangular  with  slightly  concave  sides,  the  posterior  margin  round* 
ed,  and  the  surface  radiately  striated.  The  suboperculum  forms  an 
acute  angle  ;  its  anterior  branch  is  convex  on  the  side  of  the  ope^ 
culum,  and  concave  on  the  side  of  the  interoperculum,  which  haa 
the  form  of  a  small  subrectangular  triangle. 

There  are  about  three  equal  branchiostegal  rays.  The  braacUal 
fissure  itself  is  well  proportioned.  The  suprascapular  and  scapular 
bones  are  not  visible  externally ;  they  attach  the  humeral  to  the  skoD. 
The  upper  extremity  of  the  humeral  forms  a  small  triangle,  with  gran» 
lar  surface,  one  side  of  which  extends  above  the  base  of  the  peotoratai 
thus  bounding,  at  the  upper  part,  the  large  smooth  space  which  separ 
rates  these  latter  from  the  branchial  opening.  This  smootili  space  ii 
bordered  on  its  lower  circumference  by  the  narrow  prolongatiiXi  of 
the  cubitus  on  each  side,  which,  at  the  lower  part  of  the  body,  fonm 
a  triangle,  whose  sunmiit  advances  like  the  point  of  a  gothic  arch  m  dw 
isthmus  near  to  the  branchial  fissure.  The  .sides  extend  parallel  M 
fiEur  as  the  ossa  innominata,  without  uniting  with  them.  They  thai 
a  harf  tnaiiLnii'ir  .ati^cc   m   tlie  encloaure  of  th 
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(rtriaied  al  its  sorfikce.    The  anus  is  edtuated  a  little  behind  the 
middle  of  the  length. 

There  are  generally  nine  spines  on  the  back  ;  a  single  instance  of 
«|^t  has  occurred  from  among  a  hundred  individuals  submitted  to  our 
examination ;  none  contained  ten.  A  small  triangular  and  very  low 
membrane  extends  from  the  inferior  third  and  inner  part  of  each  of 
them,  to  rejoin  the  back.  These  spines,  of  an  average  height  of  a  tenth 
of  an  inch,  are  thin  and  bent  somewhat  backwards ;  the  last,  which  is 
bent  a  little  more  than  the  others,  is  always  independent  of  the  soft 
dorsal.  This  latter  is  generally  composed  of  ten,  sometimes  eleven, 
soft  rays,  upon  a  base  of  about  two-fifths  of  an  inch  ;  all  are  bifurca- 
ted, as  is  the  case  with  the  other  fins  for  three-fifths  of  their  length ; 
at  the  anterior  margin  the  rays  are  almost  one-fifth  of  an  inch  in 
height,  whilst  on  the  posterior  margin  they  are  confounded  with  the 
fine  of  the  back,  which  gives  to  this  fin  the  form  of  a  triangle.  The 
anal,  which  is  exactly  opposite  to  it,  has  somewhat  the  same  form,  with 
a  somewhat  shorter  base,  which  recedes  a  little  at  its  anterior  margin  ; 
it  contains  nine  rays,  and  in  a  few  exceptional  cases  eight ;  it  is  some- 
idiat  lower  than  the  dorsal.  The  caudal  is  rounded,  rather  concave 
on  its  posterior  margin  ;  there  are  constantly  twelve  bifurcated 
njs,  (six  in  each  lobe,)  and  four  rudimentary  ones  at  the  upper 
margin,  and  as  many  at  the  lower ;  the  inner  one  has  twice  the 
length  of  the  three  others ;  the  largest  rays  are  about  one-fifth  of 
an  inch  in  length.  The  bare  space  of  the  upper  and  lower  margins 
of  the  tail,  which  separates  the  caudal  from  the  termination  of  the 
dorsal  and  anal,  varies  between  one-third  and  two-fifths  of  an  inch. 
The  pectorals  are  sometimes  as  much  as  three-tenths  of  an  inch  long ; 
they  are  composed  of  ten  nearly  equal  rays  ;  their  fonn  is  oval, 
narrowed  towards  the  base.  The  ventrals  are,  as  in  most  si)ecies, 
reduced  to  a  spinous  ray,  inserted  on  the  ossa  innominata,  with  a 
small  membrane  from  the  axilla,  at  the  centre  of  which  a  small  sim- 
ple ray  is  observed.  The  spinous  ray  is  here  very  elongated,  since 
it  nearly  reaches  the  posterior  extremity  of  the  ventral  cuirass, 
against  which  it  leans  when  at  rest.  It  is  about  one-sixth  of  an  inch 
long,  slightly  curved  within,  excavated  at  the  inner  side  of  its  base, 
gnlcated  on  its  outer  surface,  thin  like  those  of  the  back,  and  with  the 


814 


LAXB  8UPEBI0B. 


nu^f  jing  glass,  traces  of  fine  deniicalations  may  be  diseerned  al 
its  inner  margin. 

D.  IX-10;  A.  9;  0.  4. 12.4;  P.  10;  V.  1. 1. 

The  body,  besides  the  bones  of  the  bellj,  is  completdy  bate  and 
unprovided  with  scales.  On  the  sides  of  tiie  tail  we  remark  a  niaB 
carina,  which  extends  from  the  hmder  tlurd  of  the  dorsal  and 
anal  fins  to  the  basis  of  the  caudal.  This  carina  is  formed  hj 
small  bony  pieces,  upon  which  rise  small  depressed  ho<A4ike  pobti. 
The  lateral  line  is  continued  from  the  anterior  extrennty  of  Ak 
carina  to  the  occiput,  following  the  back-bone. 

This  species  has  been  found  in  abundance  at  the  Pic.  When  afife, 
its  color  is  of  an  olive  brown  above,  mottled  with  blacldah  brown  aod 
silvery  white  below. 


Gasterostrus  PTOiLfius,  Agaas. 

Plate  IV.,  fig.  1. 

This  species  is  very  mferior  to  the  O-.  oancifmuB  in  ite  riie,  iolhal 
we  have  in  it,  and  not  in  ihis  latter,  the  true  {ngmy  of  the  genua 
Its  length  does  not  attain  eleven-sixteenths  of  an  inch.  Hie  bead, 
measured  from  its  anterior  extremity  to  the  posterior  mar;^  of  Ab 
operculum,  has  a  little  more  than  one-fourth  of  it.  Its  he^^l  vaMi 
between  one-seventh  and  one-ei^th  of  an  inch,  and  lemainB  neailj 
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l^idden  under  the  •km ;  the  irhole  dotted  idih  black.  Hie  space 
between  the  pectoral  fins  and  the  branchial  opening  is  sensiUj 
rednoed,  and  coyered  by  the  skin,  the  aspect  of  which  is  the  same 
as  on  the  rest  of  the  body.  The  thoracic  arch  is  not  visible ;  we 
Imto  also  scarcely  found  traces  cf  the  cuirass  formed  by  the  ascend- 
ing branch  of  the  •  innominated  Ixmes,  and  about  ihe  basis  of  the 
Tentral  qpines,  which  are  perceired  only  inth  the  magnifying  glass, 
iBider  the  finrm  of  very  small  hooks. 

It  was  cBfficult  to  count  the  exact  number  cf  the  rays  of  the  fins, 
as  they  are  very  thin  and  slender.  We  have,  however,  recognized  the 
existence  of  at  least  six  dorsal  spines ;  the  last  of  which  is  well  devel- 
iqped,  and  has  a  small  membrane  at  its  posterior  mar^n,  arising 
firom  the  summit  of  the  spine  to  unite  the  basis  of  the  soft  dorsal. 
Ihis  latter  seems  to  have  seven  rays,  composing  a  triangular  fin,  whose 
posteri<Hr  angle  rests  on  the  tidl.  The  anal  has  the  same  form, 
but  is  somewhat  smaller,  opposite  to  the  dorsal,  and  provided  with 
six  rays.  The  caudal  is  short,  rounded,  and  has  twelve  rays,  perhaps 
even  fourteen,  for  the  two  exterior  ones  appeared  to  us  almost  twice 
as  thick  as  the  others.  The  pectorals  are  pointed,  and  have  eight 
rays  of  an  extreme  thinness.  As  for  the  ventrals,  as  we  have  seen 
above,  they  are  only  visible  with  the  magnifying  glass,  and  all  we 
have  been  enabled  to  do  was  to  satisfy  ourselves  of  the  presence  of 
the  spbioQS  ray  common  to  all  species. 

Tluree  individuals  of  this  species  were  fi>und  at  Michipicotin.  Two 
firom  among  them  are  only  one-quarter  of  an  mch  long. 

EsociD^  (The  Pickereh.) 

The  family  of  pickerels  is  perhaps  the  least  understood  of  any  in 
the  whole  class.  From  the  characters  assigned  to  it  by  Cuvier,  it 
\  a  variety  of  fishes,  which  can  scarcely  belong  to  one  and  the 
natural  group,  and  indeed  more  recent  investigators,  as,  for 
inslaDee,  Job.  Mtttler,  have  divided  the  Esoces  of  Cuvier  into  two 
fiunilies,  on  the  ground  of  the  pseudo-branchise ;  so  that  we  have 
BOW  the  fiunilies  of  Sc<»nberesoces  m  addition  to  the  true  Esoces. 
Several  isolated  genera  formerly  referred  also  to  the  fiunily  of  the 
Esooes,  have  either  been  removed  to  other  natural  groups,  or  become 
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the  types  of  distinct  families  for  themselves,  as  Lepidostens  and 
Polypterus. 

No  species  of  Scomberesox  are  found  in  Lake  Saperior,  nor  m 
any  of  the  lower  lakes,  although  thej  occur  in  the  Atlantic  ri?eif  of 
these  latitudes,  where  Bdone  truncata  is  not  uncommon,  and  with  it 
Seomberesox  Storeri.  Without  discussing  for  the  present  the  nata> 
ral  relations  of  the  Esoces  and  Scomberesoces,  I  cannot  but  thmk 
that  the  Scomberesoces  are  an  aberrant  type  of  the  great  fiuoulj  cf 
Scombrid»,  with  abdominal  rentrals  and  some  other  peculiaiites. 

The  true  Esoces,  as  circumscribed  by  Job.  Muller,  are  very  few ; 
indeed  his  family  contains  little  else  than  the  true  genus  EIsox,  fisbei 
which  are  all  inhabitants  of  the  fresh  waters,  and  occur  chiefly  in  tlie 
temperate  zone ;  their  structural  peculiarities  are  such  that  it  is  difr 
cult  to  understand  their  true  affinities ;  their  cylindriciJ,  ekmgaled 
form  indicates  a  low  position  among  abdominales,  as  does  also  tlie 
composition  of  their  mouth,  the  maxillary  being  entirely  deprived  of 
teeth,  while  the  palatal  bones  contain  a  powerful  armature;  the 
connection  of  the  intermaxillaries  and  maxillaries  in  one  arch  placei 
them  however  in  the  vicinity  of  the  Salmonidse.  The  skeleUm,  uA 
especially  the  skull,  is  remarkably  soft  in  these  fishes. 

North  America  seems  to  be  the  proper  fatherland  of  the  genoi 
Esox,  its  species  being  numerous  all  over  this  continent,  from  tiie 
great  northern  lakes,  through  all  the  rivers  and  lakes  of  the  east  and 
west,  and  as  far  south  even  as  Florida.    In  North  America,  tfaere> 
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ire  mentioned  by  Br.  Richardson :  an  JBiox  Lueim  and  an  Ufox 
Iktor  Lesu.  Now  the  species  of  Lake  Snperior  is  not  the  Luehu 
of  the  Fanna  Boreali-Americana,  as  we  might  infer  by  comparing  the 
descriptions.  In  regard  to  this,  we  could  entertain  no  doubt.  As 
for  the  JEiox  Ustar  of  Dr.  Richardson,  we  allow  that  we  have  doubts 
whether  or  not  the  author  of  the  Fauna  Boreali-Americana  had  the 
true  £9ax  Ettor  Lesu.,  or  perhaps  mj  Eiox  Bareus^  fromjiake  Su- 
perior. The  description  which  he  gives  of  it*  is  too  incomplete  to 
enable  us  to  recognize  it ;  the  more  so,  as  that  description  is  made 
with  reference  to  Esox  Lucius j  which  is  found  to  be  quite  different. 
Only  two  characters  occur  which  may  be  considered  to  have  some 
fahie  ;  but,  strange  to  say,  these  two  characters  are  found  united  in 
none  of  the  species  which  I  know.  I  mean,  first,  the  form  of  the 
flotles,  which  are  as  high  as  they  are  long,  a  character  which  we 
find  in  the  true  Esox  Estor  Lesu.  But,  agun,  the  scales  would  be 
■raeh  smaller  in  the  species  which  Dr.  Richardson  had  in  view. 
The  Esox  Estar  Lesu.  is  the  species  which  has  the  least  number  of 
aoales  on  the  cheeks  and  opercula ;  but  Dr.  Richardson  ^ves  for  his 
S.  E$tar  two  rows  of  scales,  which  descend  along  the  anterior  mar- 
ffxk  of  the  operculum  until  they  attain  the  upper  angular  process  of 
die  suboperculum.  It  is  therefore  possible  that  the  species  referred 
to  Eiox  E$tar  by  Dr.  Richardson  was  neither  the  Ewx  Estor  Le- 
•oear,  nor  my  Esox  Boreu%^  but  a  species  distinct  from  all  others, 
as  the  small  size  of  its  scales  seems  to  indicate. 


Esox  BoREUS,  Agass. 

When  marked  external  zoological  characters  are  wanting  in  a 
group,  on  account  of  its  uniformity,  it  becomes  necessary  to  resort 
to  another  series  of  facts.  When  the  object  is  to  find  the  place 
which  a  certain  family  occupies  m  its  order  or  in  its  class,  compara- 
tive embryology  and  palaeontology  will  often  answer  the  purpose  as 
comi^etely  as  an  anatomical  mvestigation,  and  even  with  more  pre- 
oinon.  If,  on  the  contrary,  we  have  to  do  with  the  distinction  of 
species,  we  may  in  such  cases  have  recourse  to  comparative  anat- 

•  Fkima  Bore«li-Amerioftii»»  p.  137. 
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oinj.  In  fhe  present  instance,  we  have  had  no  ooearion  to  Iieniits. 
Having  seen  by  tarns  the  general  form,  the  oatlines  of  ilie  fins,  tfn 
outer  detub  of  the  head,  and  the  color,  sometimes  Tarjing  k  the 
same  species  to  a  great  extent,  and  at  others  preserving  a  moaoi 
onous  uniformity,  we  hare  taken  for  oar  gmde  the  structiire  of  Iht 
mouth,  and  particularly  that  of  the  palatal  Ixmes  and  of  die  Tomer, 
and  we  may  say,  that  whenever  we  have  had  series  of  qpeeimens  at 
our  disposal,  the  general  tndts  of  the  species  have  not  varied  maat 
bly.  We  have  relied  stiU  more  confidently  on  tins  metliod,  when, 
after  comparing  the  buccal  apparatus,  we  have  seen  tiie  eztraM 
variations  stop  in  these  limits. 

What  strikes  us,  especially  in  the  species  here  referred  to,  is  At 
general  smallness  of  the  rows  of  palatal  and  vomerio  teeth.  Noat 
make  a  strong  projection  above  the  others.  The  surfiMO  of  the 
palatals  has  a  very  uniform  appearance,  and  it  is  only  when  we  Bt 
anune  them  closely,  that  we  perceive  that  the  teeth  of  the  inner  roft 
alone  exceed  those  of  the  body  of  the  bone  in  siie  by  about  one^hird, 
though  remaining  equal  among  themselves.  The  palatal  boaee 
themselves  are  slightly  bent,  with  the  convexity  tamed  mwaida 
Their  greatest  length  is  one  and  a  half  inches,  their  greatest  breadhi 
one-third  of  an  inch,  which  maintains  itself  on  the  anterior  tw^ 
thirds,  diminishing  sensibly  aa  the  posterior  third,  the  extremity  of 
which  terminates  in  an  obUque  line,  extending  from  the  firont 
wards.     The  anterior  margin  is  oblique  firom  behind  forwards,  i 
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lower  jaw  as  with  those  of  the  palate.  The  largest,  situated  on  the 
posterior  two-thirds  of  the  manllary  branches,  are  uniform  among 
themselyes  and  regularly  spaced,  slender,  flattened,  and  their  acute 
point  ts  cunred  either  backwards  or  inwards.  At  the  anterior  part, 
and  on  the  symphysis,  the  same  imiformity  exists ;  and  though  form- 
ing only  one  single  row,  they  are  grouped  in  pairs.  They  incline 
towards  the  interior  of  the  mouth,  and  are  more  conspicuous  than  on 
the  body  of  the  palatal  bones. 

The  tongue  is  slightly  dilated,  laterally  rounded,  subtruncated  at 
its  anterior  margin.  It  has  on  its  middle  two  contiguous  shields, 
ooTcred  with  excessively  small,  card-like  teeth.  The  posterior,  of 
elliptical  form,  is  six-eighths  of  an  inch  long,  and  one-fourth  of  an 
inch  broad.  The  anterior,  half  as  long,  terminates  m  a  conical  pomt, 
at  a  distance  of  one-third  of  an  inch  from  the  end  of  the  tongue* 
We  remark  two  small,  similar  shields  on  the  symphy«s  of  the  branch- 
ial arches.  The  pharyngeal  bones  are  furnished  with  card-like  teeth 
of  great  uniformity. 

The  external  characters  of  this  species  may  be  indicated  in  the 
fidkming  manner.  In  general  it  is  fusiform,  the  greatest  tluckness 
oofresponding  to  the  middle  of  the  length,  whence  the  body  seems  to 
taper  towards  both  its  extremities.  The  head  forms  one-fourth  of  the 
whcde  length ;  its  conical  form  is  merely  the  result  of  the  attenuation 
of  the  body  forwards,  which  renders  it  proportionally  small;  its 
upper  face  is  flattened ;  a  medium  furrow,  with  widened  mar^ns, 
occupies  the  centre  of  it,  between  both  eyes.  The  snout  is  depressed, 
and  terminates  in  an  elliptical  curve,  which  exceeds  the  extremity  of 
the  lower  jaw.  Numerous  and  considerably  large  pores  extend  on 
the  firontala  above  the  snout ;  from  the  occiput  they  pass  beneath 
the  orbits  and  dirough  the  preoperculum  on  the  branch  of  the  lower 
maxillary.  The  mouth  is  moderately  opened.  The  eyes  are  large  and 
elliptical ;  their  horizontal  diameter  is  eleven-sixteenths  of  an  inch, 
their  vertical  diameter  nearly  five-eighths  of  an  inch.  The  nasal  ori- 
fices, two  in  number  on  each  side,  open  before  and  within  the  eyes ; 
the  hinder  is  separated  from  the  orbit  by  a  space  of  only  one-fourdi 
of  an  inch ;  it  is  cresoentic,  with  the  convexity  turned  towards  the 
eye ;  a  membranous  fold  shuts  its  opening ;  the  anterior  is  ovoid,  and 
bas  a  large  opening  outwards.    The  cheeks  are  oomfdetely  oovered 
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with  scales  as  also  the  upper  half  of  the  opercolnm.  Hie  rest  of 
the  opercular  apparatus  is  bare.  The  preoperculum  is  narrow,  ill 
posterior  margin  undulated.  The  operculum  is  trapeioidal ;  its  an* 
tenor  margin  concave ;  the  posterior  rounded,  and  the  lower  obfiqve. 
The  suboperculum,  somewhat  longer  than  the  operculum,  is  about 
one-third  as  broad,  being,  however,  somewhat  more  narrow  behind 
than  in  fi*ont.  The  interoperoulum  is  very  narrow  aad  elongated, 
being  undulated  like  the  preoperculum  on  its  outer  mar;^n.  Tin 
branchiostegal  membrane  is  narrow  ;  it  contains  fifteen  rajs,  of  wUd 
the  first  is  much  the  broadest ;  all  are  flattened  or  compressed ;  tke 
longest  are  two  inches ;  the  shortest  five-eighths  of  an  inch  long. 

The  body  grows  thinner  towards  the  tail  from  the  ventrals,  onder 
going  a  considerable  contraction  behind  the  dorsal  and  anal  fins.  II 
widens  again  at  the  insertion  of  the  caudal. 

The  dorsal  fin  has  a  quadrangular  form,  its  upper  margin  bong 
only  slightly  arched  ;  it  is  two  and  three-eighths  inches  long  and  twe 
inches  high.  The  rays  are  twenty-one  in  number ;  the  three  first  ai« 
very  short,  and  are  applied  towards  the  fourth ;  the  three  last  diminah 
equally  in  height ;  its  posterior  margin  is  at  a  distance  of  three  in^ei 
from  the  rudimentary  rays  of  the  caudid.  The  anal  is  situated  a 
htde  farther  back  than  the  dorsal,  at  a  distance  of  two  and  thre^ 
eighths  inches  only  from  the  basis  of  the  caudal ;  its  circmnferenee  il 
rounded ;  there  are  ten  rays  ;  the  four  first  near  the  fifth ;  its  length 
is  an  inch  and  six-eighths,  its  height  two  mches,  making  it,of  oomsSi 
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nebee.  The  pectorals,  composed  of  sixteen  rays,  have  the  same 
general  form  as  the  yentrals,  bui  still  more  rounded,  longer,  and 
broader  by  one-fourth  of  an  inch,  with  a  basis  of  insertion  of  eleven- 
rixteenUis  of  an  inch. 

Br.  16;  D.  21;  A.  18;  C.  28;  V.  11 ;  P.  16. 

The  scales  are  oblong,  longer  than  broad,  and  proportionally  larger 
Ihan  in  ^e  Ewx  Estor  Lesu.  We  may  count  four  of  them  on  the 
space  of  three-eighths  of  an  inch.  The  lateral  line  is  very  distinct ; 
it  fdlows  the  middle  of  the  body  from  the  basis  of  the  caudal  to  a 
point  in  front  of  the  dorsal  and  anal  fins,  whence  it  rises  to  terminate 
a*  the  height  of  the  upi)er  third  of  the  operculum. 

The  upper  side  of  the  head,  the  back,  and  the  upper  half  of  the 
sties  are  bluish  black,  amidst  which  the  scales  shine  with  a  metallic 
•lure  reflection.  The  face  and  the  lower  half  of  the  sides  have  a 
lighter  tint,  are  sprinkled  with  whitish  spots,  arranged  in  horizontal 
sr  oblique  bands  on  the  face,  spherical  or  ovoid  on  the  sides,  and  dis- 
posed in  ill-defined  longitudinal  rows.  The  lower  sdde  of  the  head 
is  wlnte ;  the  abdomen  is  very  pale  yeDow.  The  fins  have  an  olive- 
odored  tint ;  the  caudal  has  black  spots,  elongated  in  the  directioii 
of  the  rays ;  these  spots  affect  less  regularity  on  the  dorsal  and  anal, 
uA  disappear  almost  entirely  on  the  ventrals  and  pectorals. 

In  the  young  individual,  the  spots  of  the  sides  do  not  exist,  as  suoh. 
The  general  color  is  more  olive,  more  uniform,  and  the  body  is  barred 
T«rlically  with  sinuous  white  bands,  which  are  now  and  then  inter- 
eepted.  This  fish  was  obtained  from  various  places  along  the  north- 
•m  riiores  of  Lake  Superior. 

Gadoids. 

The  family  of  codfishes  contains  numerous  species,  closely  allied, 
all  of  which  arc  circumscribed  within  the  colder  regions  of  both 
hemispheres.  The  northern  seas  especially  teem  with  codfishes  of 
various  kinds,  and  the  number  of  individuals  of  some  of  tibe  species 
nrast  be  countless,  if  we  judge  by  the  quantity  caught  annuallj. 
Taken  as  a  whole,  this  family  consists  of  low  forms,  their  body  being 
very  much  elongated,  their  vertical  fins  very  large,  and  the  ventrals 
placed  in  such  a  position  under  the  chin,  as  shows  that  when  they 
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were  formed,  the  vertical  fin  extended  ondemeatli  yeiyftr  forwards. 
The  abdommal  cavity  extends  also  far  backwards.  In  some  of  Ae 
genera,  the  dorsal,  caudal,  and  anal  remain  continiioiis ;  in  otiien, 
they  are  slightly  divided ;  in  others,  they  become  subcUvided  inlD 
many  fins,  but  in  ail  they  extend  very  &r  forwards.  From  ihmr  geo- 
graphicid  distribution  in  the  colder  portions  of  the  northern  hati- 
sj^ere,  we  need  not  be  surprised  at  finding  a  good  many  of  time 
fishes  among  the  freshwaters,  as  the  northern  seas  contain  len  mk 
than  the  other  portions  of  the  ocean. 

The  real  afibiities  of  the  family  are  still  obscure  to  mo.  Vnm 
their  peculiar  affinities,  they  stand  very  much  by  themselves ;  ham- 
ever,  the  large  size  of  the  head,  the  developments  of  the  dorsals,  aad 
even  the  structure  of  the  skeleton,  seem  to  bring  them  near  the  Lo- 
phioids  ;  and,  on  the  other  hand,  I  cannot  but  think  the  SoomberoUi 
somewhat  related  to  them,  especially  when  comparing  the  IferiueeiM 
fdth  Naucrates,  etc.  In  Lake  Superior,  one  smgle  species  of  tbt 
fiaimily  occurred. 

The  first  account  we  possess  of  the  Gradoids  of  North  Aner 
ica  dates  back  to  the  year  1778.  At  that  epodi,  J.  EeinUd 
Forster  published  descriptions  <^  four  species  of  fishes  of  Hodsos's 
Bay,  in  a  letter  addressed  to  Pennant,*  among  which  a  Lois  ii 
mentioned,  which  he  identifies  ^dth  the  European  species,  so  wdl  de- 
scribed, he  says,  by  Pennantf  himself,  that  he  thought  it  sopeifliiosi 
to  add  anything.    The  sole  difference  that  struck  him,  was  a  fayrger 
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already  begins  a  diaorepancy  in  fhe  eharaoters  assigned  to  tins  spe* 
des.  Lesneur  says,  ^^jaw%  equal,^  and  Mitchill,  ^^  upper  jaw  hmg* 
mtj  and  receiving  the  lower"  He  adds :  ^^  IVie  akin  i$  evnooth  and 
BealeUeeJ*  The  smallness  of  the  scales  must  have  misled  him ;  if 
not,  his  Q-adae  lacuatrie  is  not  the  Gadue  nuteuheus  of  Lesaeor* 
Dr.  KohardsoQ  mentions  the  Gadue  Lata  in  his  Journal  of  the  £zpedi« 
tion  of  Franklm,  published  in  1828  ;  and  in  1836,  when  publishing 
tlie  Fauna  Boreali-Amerioana,  he  describes,  under  the  name  of  Lota 
maeuloeaj  a  species  from  Pine-Island-Lake,  which  must  be  the  same 
lie  had  seen  in  1823,  since  he  gives  the  same  synonyms.  The 
descriptioii  is  considerably  detailed,  but  it  contains  no  criterion 
establishing  the  perfect  identity  with  the  species  of  Lesueur.  He 
agrees  on  the  point  that  the  jaws  are  of  equal  length,  but  as 
tofr  die  lateral  Ime,  Lesueur  had  said,  ^^in  the  middle  of  the  body^^ 
and  Richardson  says,  ^^  nearer  to  the  hack  than  to  the  beUt/j  and  ie 
tUffhUff  ardked  till  it  passes  the  first  third  of  the  anal  fin^  after 
wUA  it  takes  a  straight  course^"  etc. 

In  1839  Dr.  Storer*  gave  a  short  description  of  the  Gadus  com- 
fremui  Lesu.,  which  he  places,  however,  in  the  genus  Lota,  without 
trying  to  establiah  a  connection  between  his  description  and  that  of 
Lesueur. 

In  1842  Dr.  J.  P.  Eirtlandf  copies  the  description  of  G.  maculoeus 
of  Lesueur,  and  cites  Richardson  in  the  synonyms.  He  adds  a  fig> 
ore.  In  the  same  year,  1842,  Rev.  Z.  Thompson^  describes  a  species 
firom  Lake  Champlain,  comparing  it  with  the  description  of  G.  maok- 
lasuM  Lesu.,  and  though  retuning  for  it  this  name,  he  remarks  certain 
differences  which  strike  him.  Thus,  the  upper  jaw  is  uniformly  longer, 
and  the  lateral  line, ''  anterior  to  the  venty  is  much  nearer  the  back 
Hum  the  belly."  In  this  sense,  the  lateral  line  agrees  with  the 
description  of  Dr.  Richardson.  Mr.  Thompson  finds  much  resem- 
Uance  between  his  fish  and  that  described  by  Dr.  Storer  under  the 
name  of  Lota  Brosmiana^  but  it  differs  from  it,  he  says, ''  in  having 
iltf  vpper  jaw  longest^  in  having  the  snout  more  pointed  and  less 
orbicular"    He  &ids  that  his  fish  differs  as  much  firom  the  Lota 


•  Rep.  etc.,  p.  134.  f  Bost  Joura.  Nat  Hiit  lY.,  24,  V\,  8.  f.  1. 

X  History  of  Vamont,  p.  146. 
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maeuloM  Lesu.  aod  L(^  Brosmiana  Storer,  as  these  latter  difir 
among  themselves  ;  and  that  they  constitute  three  species  air  onlj  one. 
Here,  for  the  first  time,  we  have  a  critical  and  comparattye  ftTMnji^ 
tion,  bat  it  does  not  satisfy  the  writers  who  follow  him,  or  tbej 
seem,  indeed,  not  to  have  known  his  account 

As  to  Lata  eampressa  Lesu.,  Mr.  Thompson  was  not  aoquamtei 
with  it,  and,  in  his  turn,  he  copies  the  description  of  Dr.  Storer. 

The  Natural  History  of  the  Fishe$  of  New  York  appeared  aho  ii 
1642.  Lota  maeidoea  is  there  inserted  with  a  long  list  of  synonyma, 
but  without  comparative  criticism.  Then  characters  are  notieed,  ti 
which  nobody  had  made  allusion  before.  Such  are :  *^  PecioraU  hmg^ 
points  ;  their  tips  readung  nearly  to  the  base  of  the  first  dorwal "  ^ 
^^ first  dorsal  Stfiall,  sabtriangular ;^^  and  a  figure  to  confirm  then. 
Dr.  Dekay  says,  however,  he  is  acquainted  with  Lota  comprtsm  only 
through  the  descriptions  of  Lcsueur  and  Storer,  from  whom  he  maj 
have  borrowed  his.  But  whence  comes  his  figure,  wUch  enfli 
nowhere  else,  so  far  as  I  know  ?  Dr.  Dekay  describes  and  figures  aki 
another  species,  which  he  considers  as  new,  under  the  name  of  LoU 
inomata  from  the  Hudson  River,  and  which  Dr.  Storer  ooosiden  ai 
synonymous  with  his  Lota  Brosniiana,  of  New  Hampshire/  Cer 
tsdnly,  if  this  identity  is  real,  it  does  not  exist  in  the  figures  wUA 
tiiese  two  authors  have  published,  nor  even  in  their  descriptions,  noe 
the  one,  (^Lota  inartwta  Dekay,)  has  the  upper  jaw  burger  tha 
the  lower,  while  in  the  other  (^Lota  Brosmiana  Storer)  both  jsm 
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Lota  maculosa. 

The  desoription  which  best  coincides  with  oar  specimens  is  ihat  of 
Mr.  Thompson  of  the  Lota  of  Lake  Champlain,  and  which  we  have 
cited  above.  The  wood-cut  which  he  gives  of  it,  though  nmeli 
reduced,  sustains  this  assertion.  I  will  remark  one  difference  onljr, 
wUch  is,  that  the  snout  is  more  pointed,  and  the  upper  lip  slopes  more 
orer  ihe  lower  jaw  than  in  the  specimens  from  Lake  Superior.  The 
first  dorsal  fin  seems  also  to  be  higher  than  the  second. 

Dr.  Richardson  not  having  figured  the  species  which  he  describes, 
we  have  compared  attentively  his  description  with  our  specimens, 
to  which  it  applies  in  a  general  way,  as  also  in  several  peculiarities ; 
nevertheless,  we  would  direct  the  attention  of  ichthyologists  to  the 
following  differences :  The  head  is  proportionally  more  elongated, 
Jonning  only  the  fifth  part  of  the  whole  length ;  the  snout  more  pointed, 
the  upper  jaw  somewhat  longer  than  the  lower ;  this  latter  is  besidet 
ccmsiderably  exceeded  by  the  upper  lip.  The  distance  which  separates 
khe  centre  of  the  orbit  from  the  end  of  the  snout  is  equivalent  to  three 
lengths  of  the  axis  of  the  orbit  itself;  this  axis  is  contained  four  timet 
and  a  half  on  the  space  which  extends  from  tliis  same  point  of  departure 
to  the  posterior  margin  of  the  operculum,  being  contained  seven  times 
And  a  half  in  the  whole  length  of  the  head.  The  eyes  themselves  are 
besides  situated  at  the  upper  margin  of  the  face,  so  as  to  be  seen  from 
nbove.  The  labials  are  an  inch  and  a  half  long,  the  intermaxillariee 
ime  inch.  These  measures,  compared  with  those  which  Dr.  Richardson 
gives,  show  us  remarkable  differences  in  the  proportions  of  these 
bones.  The  posterior  extremity  of  the  labials  is  besides  curved 
forwards. 

Among  the  fins  I  find  the  second  dorsal,  if  not  higher  than  the  first, 
at  least  as  high.  The  anal  is  generally  lower,  though  having  the 
fame  form,  and  like  the  second  dorsal,  rounded  and  somewhat  liigher 
ftt  its  termination.  The  anal  terminates  a  little  before  the  dorsal. 
The  ventrals  have  seven  rays ;  the  second  is  the  longest.     Formula : 

Br.  7;  D.  11-76 ;  A.  64;  C.  45 ;  V.7;  P.  19. 

The  skin  which  envelopes  the  fins  is  thick,  a  character  which 
we  find  again  in  Lota  campressay  which  seems,  however,  to  be  a  much 
smaller  species. 


The  hoA  is  nroeh  depreaRd.  Tt^t  bodj  m  nbcjfiiidncal  from  Ae 
ocopot  to  die  HUB.  The  taH  is  abo  modi  eompreaed,  and  its 
hei^  diiwiiisiif  qoiie  iwrwihlj  froai  bcfim  baekwmids. 

The  color  is  daifc  oGte  brwm  above,  moCded  widi  Ua^iah  bfown ; 
iowewhat  jeDow  about  dw  lover  part  of  the  abdomeiiy  and  iridtidk 
andemeattu 

From  Ifidnpieotia. 

It  is  rerj  diffictdt  to  decide  what  are  die  diaraeters  whidi  Stt 
dnginsh  Lata  e^mpre^mi  from  Loim  ma£uIo§a,  It  seema  that  die  ipe* 
des  is  generaDj  smaDer.  Lesoeiir  pros  to  it  an  upper  jaw  kmger 
dian  the  lower,  a  diaracter  alternatelj  giren  to  it  and  JL,  maadom 
bjdie  andioTS  who  hare  written  after  lum.  Whedier  the  bodj  is  pio* 
portionally  shorter  is  to  be  rerified  anew,  as  also  die  greater  cosi* 
presBon  o(  the  rides,  and  the  back,  whidi  is  said  to  be  hig^iest  il 
die  bass  of  the  dorsal  fins.  Lesoenr  adds,  as  a  diaracter,  a  wan 
elongated  candal,  an  eqnal  dorsal  and  anaL 

The  description  of  Dr.  Storer,  the  only  one  which  has  been  made 
from  nature  since  Lesoeor,  as  it  is  not  comparadye,  does  not  soht 
the  qaesdon. 

Salmo^tidjb. 

So  long  as  the  frmfly  of  Salmonidae  remiuns  circnmscribed  as  it 
was  establidied  bj  Cuvier,  it  seems  to  be  a  type  almost  nmTersally 
diffused  over  the  globe,  occnrring  eqoall j  in  the  sea  and  in  freshwater, 
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when  found  in  more  temperate  regions,  oconre  there  in  clear  moantain 
rivers,  some^es  rery  high  abore  the  level  of  the  sea,  near  the  limits 
of  perpetual  snow,  or  in  deep,  cold  lakes.  That  this  family  is  adapt- 
ed to  l^e  cold  regions  is  most  remarkably  exemplified  by  the  &ct 
tbat  they  all  spawn  late  in  the  season,  at  the  approach  of  antnmn 
or  winter,  when  frost  or  snow  has  reduced  the  temperature  of  the 
water  in  which  they  live  nearly  to  its  lowest  natural  point.  The 
embryoe  grow  witldn  the  egg  very  slowly  for  about  two  months 
before  they  are  hatched  ;  while  fecundated  eggs  of  some  other  fami- 
liea  whidi  spawn  in  spring  and  summer,  give  birth  to  young  fishes  a 
§em  days  after  they  are  laid.  The  Salmonidss,  on  the  contrary,  are 
kxm  at  an  epoch  when  the  waters  are  generally  frozen  up ;  that  is, 
ai  a  period  when  the  maximum  of  temperature  le  atthe  bottom  of  the 
fvoler,  where  the  eggs  and  young  sabnons  remain  among  gravel, 
•unrounded  by  a  medium  which  scarcely  ever  rises  above  thirty 
or  forty  degrees. 

It  is  {dain  from  these  statements,  and  from  what  we  know  other- 
wise of  the  habits  of  this  family,  that  there  is  no  one  upon  the  globe 
Kving  under  more  uniform  circumstances,  and  nevertheless  the  species 
are  extremely  diversified,  and  we  find  peculiar  ones  in  all  parts  of 
tiie  world,  where  the  family  occurs  at  all.  Thus  we  find,  m  Lake 
8iiperi(»r,  species  which  do  not  exist  in  the  oourse  of  the  Mackenzie 
er  Saskatchawan,  and  vice  versa,  others  in  the  Columbia  river  which 
differ  firom  those  of  the  Lena,  Obi,  and  Yenisei,  while  Europe  again 
kas  its  peculiar  forms. 

Whoever  takes  a  philosophical  view  of  the  subject  of  Natural 
EDstory,  and  is  familiar  with  the  above  stated  facts,  will  now  under- 
•Und  why,  notwithstanding  the  specific  distinctions  there  are  between 
lliem,  the  trouts  and  whitefishes  are  so  uniform  all  over  the  globe. 
It  must  be  acknowledged  that  it  is  ovring  to  the  uniformity  of  the  phys- 
ical oonditious  in  which  they  occur,  and  to  whichJ;hey  are  so  admira- 
bly adapted  by  their  anatomical  structure,  as  well  as  by  their  instinct. 
Banning  up  and  down  the  rapid  rivers  and  mountiun  currents,  leaping 
even  over  considerable  waterfaUs,  they  are  provided  with  most  jiow- 
erfiil  and  active  muscles,  their  tidl  is  strong  and  fleshy,  and  its  broad 
basis  indicates  that  its  power  is  concentrated ;  it  is  like  the  paddle  of 
the  Indian  who  propels  his  canoe  over  the  same  waters.     Their 
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south  is  large,  (iheir  jaw  strong,  their  teeth  powerfbly  to  enable  thM 
to  aeoure  with  ease  the  scanty  proy  with  which  they  meet  i&  these 
deserts  of  cold  water,  and  nevertheless,  though  we  cannot  hot  bs 
struck  by  the  admirable  reciprocal  adaptation  between  the  stmclmf 
of  the  northern  animals  and  the  physical  condition  in  which  thtj 
lire,  let  us  not  mistake  these  adaptations  for  a  consequence  of  physksl 
oauscs,  let  us  not  say  that  trouts  resemble  each  other  so  mush 
because  they  origuiatcd  under  uniform  conditions ;  let  us  not  mf 
they  have  uniform  habits  because  there  is  no  scope  for  diversity; 
let  us  not  say  they  spawn  during  winter,  and  rear  their  young  undsr 
snow  and  ice,  because  at  that  q\}oc\x  they  are  safer  from  the  attseta 
of  birds  of  prey ;  let  us  not  say  they  are  so  intimately  oonnectsl 
with  the  physical  world,  because  physical  powers  called  them  inls 
existence ;  but  let  us  at  once  look  deeper ;  let  us  recognise  that  tldi 
uniformity  is  imjtarted  to  a  wonderfully  complicated  structure ;  thej 
are  trouts  with  all  their  admirable  structure,  their  peculiar  back 
bones,  their  ornamented  skull,  their  powerful  jaws,  their  movaUi 
eyes,  with  their  thick,  fatty  skin  and  elegant  scales,  their  ramified 
fin-rays,  and  with  all  that  harmonious  complication  of  structure  whiok 
characterizes  the  type  of  trouts,  but  over  which  a  uniform  robe,  as  il 
were,  is  spread  in  a  manner  not  unlike  an  almost  endless  series  sf 
monotonous  variations  upon  one  brilliant  air,  through  the  uniibrBntf 
of  which  we  still  detect  the  same  melody,  however  disguised,  under 
the  many  undulations  and  changes  of  which  it  is  capable. 

TTiJ    tJi.^tliu^ts   of  tnpiit§   an:  not  moro   ojLitnrllcil  Itv  utiiiiiite  t!i3ii 
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Thaitroats an  not nicve  influenced  by phyaicil  oonditioDs  than 
•thef  animals,  is  apparent  from  the  bet  that  there  are  lakes  of  small 
extent  and  of  most  uniform  features,  in  which  two  or  three  species 
if  tiOQt  ooeor  togetlier,  each  with  peonUar  habits ;  one  more  nugrar 
lory,  nmning  ap  rivers  during  the  spawmng  season,  etc.,  while  the 
other  will  never  enter  running  waters,  and  will  spawn  in  quiet  placea 
aear  the  shore;  one  will  hunt  after  its  prey,  while  the  other  will  wait 
hr  it  in  ambuscade  ;  one  will  feed  upon  fish,  the  other  upon  insects. 
Here  we  have  an  example  of  species  with  cUSerent  habits,  where 
Ibere  would  scarcely  seem  to  be  room  for  diversity  in  the  physical 
eondition  in  which  they  live ;  again  there  are  others  living  together 
ia  Immense  sheets  of  water,  where  there  would  seem  to  be  ample 
woope  for  diversity,  among  which  we  observe  no  great  differences,  aa 
ia  the  case  between  the  Siscowet  and  the  lake  trout  in  the  great 
Mvthem  lakes* 

If  these  facts,  statements  and  inductions  were  not  sufiicient  to 
satisfy  the  reader  of  the  correctness  of  my  views,  I  would  at  once 
lefer  to  another  material  fact,  furnished  us  by  the  family  of  Salmon* 
idae,  namely,  the  existence  of  two  essential  modifications  of  the  true 
type  of  trouts,  occurring  everywhere  together  under  the  same  cii^ 
onmstances,  showing  the  same  general  characters,  backbone,  skull, 
bnun,  composition  of  the  mouth,  intestines,  gills,  &c.,  &c.,  but  differ* 
ing  in  the  size  of  the  mouth,  and  in  the  almost  absolute  want  of 
teeth,  these  groups  being  that  of  the  whitefishes,  Coregoni,  and  that 
of  the  true  trouts,  Salmones. 

Now  I  ask,  where  is  there,  within  the  natural  geographical  limits  of 
distribution  of  Salmonida>,  a  discriminating  power  between  the  physi- 
cal elements  under  which  they  live,  which  could  have  introduced  those 
differences  ?  A  discriminating  power  which,  allotting  to  all,  certain 
characters,  should  have  modified  others  to  such  an  extent  as  to  pro- 
duce apparently  different  tyjies  under  the  same  #Qodification  of  the 
general  plan  of  structure.  Why  should  there  be,  at  the  same  time, 
under  the  same  circumstances,  under  the  same  geographical  distrib- 
tion,  whitefishes  with  the  habits  of  trout, — spawning  like  them  in  the 
fall,  growing  their  young  like  them  during  winter, — if  there  were  not 
an  infinitely  wise,  supreme  Power,  if  there  were  not  a  personal  God, 
who,  having  first  designed,  created  the  universe,  and  modelled  our 
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solar  system,  caHed  successively,  at  different  epoebs,  sooli  asimab  mts 
existence  under  the  different  circumstances  prsTailing  over  tarioos 
parts  of  the  globe,  as  would  suit  best  tlus  general  plan,  aceofding  to 
which  man  was  at  last  to  be  placed  at  the  head  of  creatkm  ?  Let  as 
remember  all  this,  and  we  have  a  voice  uttering  louder  and  knito 
the  cry  which  the  external  world  equally  proclaims,  that  there  is  a 
Creator,  an  intelligent  and  wise  Creator,  an  onmipotent  Creator  of  iB 
that  exists,  has  existed,  and  shall  exist. 

To  come  back  to  the  Salmonidse,  I  might  say,  that  when  pr(^)eily 
studied,  there  is  not  a  species  in  nature,  there  is  not  a  system  of 
organs  in  any  ^ven  species,  there  is  not  a  peculiarity  in  the  detafll 
of  each  of  these  systems,  which  does  not  lead  to  the  same  gmriw 
results,  and  which  is  not,  on  that  account,  equally  mcnik  our  ooo* 
sideration. 

A  minute  distinction  between  species  is  again,  above  aD,  the 
foundation  of  our  most  extenii^ve  views  of  the  whole,  and  of  ear 
most  sublime  generalizations.  The  species  of  Salmonidse  call  parti»> 
ularly  our  attention  from  the  minuteness  of  the  charaeters  upoa 
which  their  distinction  rests. .  Their  number  in  the  north  of  dui 
continent  is  far  greater  than  would  'be  supposed,  from  Ihe  mers 
investigation  of  those  of  the  great  lakes ;  but  I  shall,  tot  the  piesait, 
limit  myself  to  these. 


Salmo  foktikaxjs,  Mitch. 
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Bn  been  cited,  no  aatis&ctory  figure  of  it  has  yet  been  published, 
kving,  to  my  great  disappointment,  been  unable  to  supply  this 
ioiency,  I  will  not  undertake  to  give  a  detailed  description  of  it. 
ose  of  my  readers  who  desire  to  know  it,  will  have  to  consult 
)  works  cited  in  the  synonomy,  supplying  from  one  what  is  not 
nished  by  another.  In  order  to  complete  the  history  of  this  fish 
ih  success,  it  will  be  necessary  to  ^ye  a  figure  of  it  with  aU  the 
ictness  of  modem  science. 

The  eoknr  varies  as  much  as  in  the  Salmo  Fario  of  Europe.  To 
)  of  the  varieties  Rafinesque  gave  tho  name  of  S,  niffre$€en$. 
e  i^ysiognomy  of  the  young  is  somewhat  difierent  from  that  of  the 
dt,  whichlias  induced  Dr.  Dekay  to  make  a  separate  genus  of  it, 
ich  he  calls  Baione.  At  that  epoch  the  body  is  barred  vertically 
ib  black.  There  are  seven,  eight,  nine  and  even  ten  bands,  which 
iw  inder  and  assume  the  form  of  circular  spots  the  more  the  fish 
ms.  The  teeth  are  all  minute  and  uniform,  in  these  young  speci- 
ns,  and  have  misled  Dr.  Dekay  to  view  these  fishes  as  the  type 
a  distinct  genus.  We  have  procured  several  individuals  of  two 
1  ^hree  inches,  at  Black  River,  with  others  of  from  twelve  to 
een  inches. 

Salmo  kamayoush,  Penn. 

LMO  KAMATCUSH  F^enfii  Arct.  Zoifl^  1792,  n.,  ^189 ;-— Introd.  p. 

BxK.  ;—Itichard8.  Fn.  Bor.  Amer.  1886,  IIL;  179,  H.  79and  H. 

B5,  f.  l.—EiHl  Rep.  Zool.  Ohio,  p.  195 ;  aiid -Bert  Jwni.  If. 

B.,  1842,  IV.,  25,  PL  8,  f,  2.  ..  .  .^ 

LMO  AMETHYSTus  Mtch.  Joum.  Acad.  ^.  So.  Philad^ld.lS^  I.f 

410.— i)e%,  N.  Y.  Fn.  1842,  p.  240,  PI.  76,  f.  241.— iSi^^r 

Bynqw.  1846,  p.  193. 

LAB  NAMATCUSH  Chw.  and  Vol,  U.  N.  Poiss.  XXI.,  348, 1848. 

I%iB  species  is  well  known  under  the  trivial  name  of  **  Tyrant  of 
)  lakes,"  because  of  its  size  and  voracity,  and  is  much  esteemed 
food  in  the  countries  which  it  inhabits.  As  it  has  been  well  known 
a  very  long  time,  I  will  not  repeat  what  has  been  said  by  my  pfe- 
ressors,  but  shall  limit  myself  to  citing  a  few  observations  which  I 
re  been  able  to  make  on  the  living  animal.    The  general  color 


mat  cY^f  aiMJo^ 

Air   B1ir»  €B  ^  9K&G 

Air  Bfc^e  Iatix^  a  neee 


a  girnvdy  bo^ 
TiMametlijFitiM 

tdDm  from  liie  witer,  wImi 

Tbe  aeBBB  £flfer  in  riu^ 

n  tiie  female,  sl&oii^  Ot 


Hie  dauitkm,  dioagh  aomewlmft  slitniger 
goKraDjtliesuiiediBpontioo.  Tbe 
Aim  One ;  diere  is  a  row  of  teetfa  m 
of  the  dMTroB,  with  a  middle  row  oa 
Ae  U>i  r  :?f  i^  boM  iiBtit  Acoorfing  to  Dr.  BichardsoB,  ihm 
AovU  W  brre  a  im^4e  rcnrcf  teeth.  Probably  in  groimg,  Ihej  ait 
thrirm  oot  ahematdT  aiad  ohBqnehr,  and  thas  cause  the  raw  t» 
apciear  do«^4e,  I  ^kcdd  not  know  bow  to  ezphin  otherwiae  Hm 
fvtrrjeikc^.  Hides  the  diepoatkm  of  die  teefli  upon  tlda  bcme  be  wA' 
jeci  to  ^r«al  variatHWs  whkh  eeema  nol  to  be  probable*  Tim 
de<oHr6an  of  Dr.  Dekar  is  veir  obamre  in  relation  to  the  toetk  of 
this  $pe<ies.  He  speaks  of  a  dooUe  row  of  teeth  on  the  vomer  ani 
the  ^abdne^.  which  is  aa  error,  especi^dly  with  regard  to  tiie  latter. 
Wl.on  he  savs  diax  dier  are  in  hro  ameit  along  the  labiaUy  of  wUA 
thf  '.'  iter  U  t'^aJUr  an  J  mont  «wm«vii#,  he  oidently  speaks  of  tbt 
[valatiues  \nl  upper  raarillaiy  together ;  therefore,  if  the  upper  Bttx* 
illary  ai.vl  the  palatines  constitute  in  lus  view  a  single  group  (labiak) 
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the  pMt  eentiirjr,  under  the  name  of  S*  namojf cushy  which  must  be 
preserved  in  spite  of  the  more  euphcmioas  name  which  Dr.  MitchiU 
gvre  to  it  twenty-fire  years  later,  even  if  the  character  to  which  this 
ktter  makes  allnskm  were  ccmstant  during  the  whole  life  of  the 
Aah. 

Our  speoimens  have  been  cdlected  all  along  the  northern  shoreeb 

Salmo  S1SCOWBT9  Agass/ 
PL  I.,  %  8. 

Akmg  with  the  two  species  of  salmons  above  mentioned,  Lake 
Superior  famishes  a  third,  which  has  not  yet  been  described. 
13ie  inhabitants  of  the  region  de^^gnate  it  under  the  name  of  aSVs- 
anpety  a  name  which  I  have  thought  should  be  preserved  in  scientific 
aomenclatore.  Its  general  form  is  stout,  broad  and  thick,  more  so 
than  any  species  of  salmon  except  the  S.  Thitta  of  Central  Europe^ 
The  height  of  the  body  vertically,  at  the  anterior  ray  of  Uie  dorsal, 
is  equal  to  one-fifth  of  the  whole  length.  It  descends  very  insensibly 
towMds  the  head,  somewhat  more  abruptly  towards  the  posterior 
region ;  but  as  far  as  the  anterior  margm  of  the  anal  it  maintsdns  itself 
in  proportions  which  give  to  the  whole  of  the  body  a  cylindrical 
appearance.  A  considerable  infleidon  runs  along  the  insertion  of  the 
anal,  and  beneath  the  tul,  whose  height  exceeds  one-third  the 
greatest  height  of  the  body.  The  pedicle  of  the  tail  is  dilated  and 
•ubquadrangular. 

The  head  fonns  one-fourth  of  the  whole  length,  exclusive  of  the 
lobes  of  the  caudal.  The  frontal  lino,  at  first  a  little  inclined, 
qpfears  broken  by  a  slight  depression  at  the  top  of  the  posterior 
aargin  of  the  orbit ;  thence  it  descends  somewhat  rapidly  on  the 
snout,  which  is  obtuse  and  rounded,  and  forms  the  principal  character 
of  this  species. 

The  lower  and  upper  maxillaries,  the  intermaxillaries  and  each 
of  the  palatines  have  a  row  of  conical  BXkd  acute  teeth.  The  largest 
•re  on  .the  lower  maxillaries  and  on  the  intermaxillaries ;  they  are 
very  slightly  curved  inwards  at  their  summit.  The  teeth  of  the 
palatines  must  be  enumerated  next  in  the  order  of  th^  relative 


884 


LAMS  6UFESI0K. 


rise,  those  of  the  upper  manUaries  being  the  eminesl  and  die  most 
earved.  The  teeth  of  the  Tomer  are  of  medium  riie,  between  those 
just  mentioned,  and  somewhat  more  canred  at  their  sunimit ;  there 
IS  a  row  of  them  on  the  hinder  semicircnlar  margin  of  the  eherroii, 
then  another  row  on  the  middle  part  of  the  body  of  this  bone.  Oa 
the  tongue  the  teeth  are  disposed  in  a  pair  of  hiteral  rows ;  thejait 
as  large  as  on  the  palatines,  and  are  the  most  enrired  of  all. 

The  small  ossicles  disposed  in  rows  along  the  mner  mar^  of  the 
branchial  arches  are  slightij  convex  within,  and  finely  denticalatie 
on  the  outer  margin  of  the  cunre.  On  the  hinder  margin  of  the 
lingual  bone,  at  the  symphysis  of  the  three  first  branchial  arches, 
there  is  a  small,  narrow  and  elongated  shield  with  card-Uke  teetL 
A  similar,  but  triangular  shield  is  contiguous  to  the  lower  pharjn* 
geal.  finally,  a  third  shield  is  applied  to  the  ride  of  flie  n|^ 
pharyngeal. 

The  eyes  are  circular  and  of  medium  sise.  l%eir  diameter  is  coo- 
tsuned  six  and  a  half  times  in  the  length  of  the  head,  about  eiie 
diameter  and  a  half  fix>m  the  end  of  the  snout  to  the  anterior  margia 
of  the  orbit,  and  four  diameters  from  the  posterior  murgOL  IHie 
suborbital  is  composed  of  five  pieces,  which  fi>rm  an  umntempled 
chain  from  the  margin  of  the  skull  to  the  fi!t>nt  of  the  noetrib.  Tbe 
first  is  subtriangular,  the  summit  of  the  trian^e  being  turned  towardi 
the  side  of  the  eye.  The  form  of  the  second  is  an  ekngated 
square  of  which  the  greatest  diameter  is  m  the  Erection  of  the  les^th 


VISHB8  01  LAKl  8UPSRI0B.  886 

The  operonkr  app«r«fc{i8  differs  oonsideraUy  from  that  of  S.  no- 
mageu$k  /  in  the  freeh  condition  it  is  ooyered  with  a  thick  skin 
which  hides  the  outlines  of  its  hones.  The  preoperculom  is  long,  of 
the  form  of  a  very  opened  crescent,  placed  almost  vertically ;  its 
posterior  mar^  is  attenuate  and  entire  ;  its  lower  branch  is  more 
•xtended  than  the  upper.  The  operculum  of  greater  height  than 
breadth,  is  large  and  notched  at  the  sumnut,  but  without  prominent 
processes  on  the  rest  of  its  circumference,  which  is  irregularly  circu- 
lar ;  the  posterior  middle  part,  however,  has  a  tendency  to  make  a 
projection  ;  the  lower  mar^  is  denticulate.  The  suboperculum  is 
one-third  onaller  than  the  operculum,  irregularly  elliptical,  pointed 
mi  the  summit,  with  an  ascending  ridge  in  the  form  of  a  fish-hook 
mi  its  articulation.  Finally,  the  interoperculum  has  the  form  of  a 
long  square,  curved  on  the  posterior  side ;  its  height  is  contained 
twice  in  its  length. 

The  branchiostegal  rays  are  thirteen  in  number,  their  length 
diminishing  very  gradually  from  tiie  opercular  apparatus  beneath  the 
throat,  where  the  last  is  only  one-third  smaller  than  the  first.  This 
latter  can  scarcely  be  distinguished  from  the  interoperculum,  so  thin 
and  dilated  is  it ;  it  is  only  a  litde  more  n^urrow,  and  we  remark 
that  it  has  a  tendency  to  bend  itself.  The  curve  is  stronger  on  the 
four  foliowmg,  which  are  still  very  dilated  compared  to  the  eight 
reniidning,  which  are  not  larger  than  ordinary  rays,  and  flattened^ 
with  a  more  marked  elbow  on  their  extremity  of  insertion,  which, 
moreover,  is  curved  inwards. 

The  fins  on  the  whole  are  strong  and  proportioned  to  the  body 
which  they  have  to  support  and  to  move.  The  dorsal,  which  is  larger 
than  in  the  S.  namaycush^  is  higher  than  it  is  long,  and  occupies 
exacUy  the  middle  of  the  back ;  its  margins  are  straight.  The 
adipose,  opposite  to  the  posterior  margin  of  the  anal,  is  narrow,  lan- 
oeolate,  witii  an  elliptical  summit  turned  backwards.  The  caudal  is 
ample  and  slightiy  furcate,  much  less  furcated  than  in  S.  namaycmh. 
The  anal  is  as  high  as  the  dorsal,  but  not  as  long  as  this  latter, 
though  its  rays  are  more  numerous ;  they  are  there  very  dense,  and 
tiie  three  first  are  shorter  than  the  fourth ;  its  terminal  margin  is 
atraight.  The  ventrals  are  inserted  beneath  the  dorsal,  vertically, 
under  the  seventh  ray ;  they  do  not  reach  the  anus  behind ;  their 


OTter  circamfereoce  k  ovil.  Ib  Shdm^  imma^euA  the  Yenkrab  an 
tw  Tcore  b^ckwsria  than  in  S.  SUeof€€t,  The  pectormk  are  veiy 
long,  jec  3tiD  thej  leafe  a  certain  distance  between  dieir  eattreiaity 
and  che  comnencement  of  the  dorsal. 

Br.  1:3;  D.  12;  A.  13-U;  C.  «,  I.,  9,  8,  L,  6,  V.  9;   ?•  14. 

The  scales,  generally  smaD,  are  a  little  larger  on  the  lower  regpoa 
of  the  body  behind  the  Tentrab.  Their  general  tana  is  elliptoiy 
tiieir  greatest  diameter  in  the  direction  of  the  length  of  the  fiA; 
their  smallest  diameter  measores  one^igfath  of  an  inch  <a  specimea 
of  two  feet  in  length.  Those  of  the  lateral  line  are  proportionaBj 
more  narrow,  and  perforated  widi  a  large  canal,  whi(di  rendeis  tkb 
fine  very  ci^ospicnous.  It  follows  tfie  middle  of  the  body  npon  thi 
caudal  re;^-ion  and  rises  gradoally  in  advancing  towards  the  head,  ii 
that  in  the  anterior  region  it  approaches  much  more  to  the  back  tka 
to  the  belly. 

The  color  varies  according  to  the  feeding  ground  on  idiich  it  ii 
caught,  and  is  brighter  during  the  breeding  season,  as  is  geMT 
aHy  the  case  amoag  all  species  of  this  family.  The  yoang  have 
transverse  bars,  which  disappear  with  their  growth,  like  those  of 
other  species  of  salmon. 

This  also  is  a  fish  of  high  and  rich  flavor,  but  so  fiit  as  to  be  ahaiMl 
unfit  for  food,  the  greater  part  of  it  melting  down,  as  it  wersi  in  Iki 
process  of  cooking.  This  renders  its  preservation  in  alcohol  veiy 
difficult,  if  not  impossible.     All  the  specimens  which  I  bronght  firott 


QBlil  we  ponen  oripntl  specmnens,  k  fhe  onl j  means  of  pweonring 
their  nomenclatare  intelligible. 

The  refomiB  we  have  propoBed  te  introdnee  among  tiie  speoies 
deaeribed  below,  are  of  a  nature  to  excite  the  attention  of  the  nator- 
alisli  of  Hiia  continent,  and  to  induce  thoee  who  maj  find  then^ 
wdwm  in  frvorable  circumstancea  to  obeerre  minutely,  and  to 
ooBeol  materiab  winch  may  some  day  serfe  aa  the  bam  finr  a  spedal 
wotk  en  tiie  genus. 

The  Oareg(mti$  duq^eiformU  was  described  for  the  first  time  by- 
two  authors  simultaneously,  who  haye  each  given  it  a  particular 
The  question  of  priority  mi^t  be  contested ;  and  what 
I  that  subsequent  authors  disagreed  on  this  point  is,  that  some 
adopted  the  name  g^ven  by  Lesueur,  others  that  of  Mitchill.  Natup- 
aSsti  have  now  agreed  to  adopt  the  name  dupeifarmUj  it  having 
tiM  priority  of  a  few  weeks,  and  being  also  the  more  appropriate  to 
this  species;  and  the  figure  of  the  Fauna  of  New  York,  thou^ 
levring  still  much  to  be  derired,  is  howerer  sufficient  to  distinguish  it 
m  Ae  present  state  of  science.  In  the  same  year,  Dr.  Kirtiand  pub- 
Giked  another  figure,  which  appeared  in  the  Journal  of  the  Natural 
History  Society  of  Boston,  IV.,  PL  9,  f.  1.  It  being  much  inferior 
tetlmt  of  Dr.  Dekay,  I  have  omitted  it  in  the  synonymy ;  it  seems 
reaH^  to  me  in  contradiction  witii  the  other  quotations.  I  have  cited 
tiie  description,  because  it  is  literally  copied  from  Lesueur.  I  should 
nel  be  surprised  however,  if  the  specimens  which  Dr.  KirtisSnd  has 
had  mder  his  eye  belonged  to  another  species,  though  it  is  imposai- 
bin  to  decide  this  by  means  of  the  figure.  Richardson  ako  repro- 
daeed  the  original  description  of  Lesueur,  not  having  seen  the 
species  himself. 

In  trutii,  the  history  of  this  species  has  remained  almost  what  it 
waa  in  1818.  Dr.  Dekay,  who  has  revised  the  species  in  nature, 
dees  not  complete  its  description,  limiting  himself  to  a  mention  of 
the  most  prominent  traits.  Finally,  M., Valenciennes  himself  is  still 
more  brief.  I  believe,  moreover,  that  he  is  mistaken  when  he  con- 
mders  O.  lucidus  Rich,  as  identical  with  (7.  dupe^farmii.  It  would 
rather  be  with  O.  cUbus  Lesu.  tiiat  it  ought  to  be  compared,  and  to 
whidi  it  is  nearly  related ;  but  the  portion  o    the  eye,  a  smaller 


moath,  larger  manllaries,  and  a  differrat  Gonfomia&ii  of  tlia  opw- 
eolar  apparatoSy  distinguish  it  sofficienilj. 

All  aathorSy  after  Lesueor,  hare  been  nustaken  in  tbe  (7.  aUm; 
ttus  would  not  be  surprising  had  they  nothing  to  guide  them  baft  the 
short  description  of  this  author;  but  the  figure  wluch  acoompamesit 
leaves  no  doubt  about  his  species,  and  the  most  supeifioial  inapeetioa 
might  suffice  to  ^ve  at  least  an  approximate  idea  of  ii.  Li  lla 
present  state  of  the  science  I  agree  that  we  may  oonfiraiid  on  €L 
9afidimmu%  and  C.  laUar  in  their  full-grown  oonditton ;  but  wiMie 
the  question  is  between  so  different  species  as  O.  aliui  Leso.,  ani 
those  (for  we  shall  see  that  there  are  seyenJ)  which  aatliars  havt 
designated  under  the  same  name  after  Lesueur,  we  may  feiy 
naturally  ask  ourselves,  whetiier  the  information  ^ven  bj  tlma  hm 
been  drawn  from  original  sources,  or  has,  perhaps,  been  piAEriisd 
under  the  belief  that  the  fishes  C(»mnonly  designated  under  the 
name  of  wkite-fishe^j  must  all  belong  to  the  same  species. 

There  are  two  groups  of  Coreg(»u ;  one  having  the  lower  jaw 
longer  than  tiie  upper,  the  other  having  a  squarely  traneafted  waoidf 
and  the  upper  jaw  overlapping  the  lower.  0.  albu$  Leso.  bekmgi  i» 
the  first  of  these  groups,  whilst  the  Goregoni  described  milder  lb 
same  name  by  subsequent  authors,  belong  to  the  second  group.  Lei 
us  now  review  these  latter,  having  no  longer  to  compare  them  nitk 
the  species  of  Lesueur. 

Dr.  Richardson  has  described  and  figured  under  the  name  of  C 


iDMnrtawliidiofllieBitoTdbrit.  I  thould  sot  be  iurpriiad  to  find 
it  the  tjpe  of  a  pirticnlar  spedoo.  Hie  dotaib  of  the  bead  not  being 
wkmMj  fffen  in  tfie  figure,  do  not  allow  ua  to  make  a  direet  eom- 
pariaonof  iliem. 

The  presence  of  small  teeth  on  the  surface  of  the  tongue  is  an 
I  nufwsal  cbaracter  in  Gofegonns,thoii^it  is  more  endent  in 
\  m  which  the  lower  jaw  is  loDger;  this  would  be  another 
*  of  this  group,  which  would  allow  us  to  assodate  with  it  0. 
XttAradmeH9  and  Harmgu$^  which  M.  Valenciennes  was  disposed 
to  discard  from  it.  In  the  species  with  a  truncated  snout,  and  a 
longer  lower  jaw,  we  remark  that  the  intermaxillaries  have  a  row  of 
taeth.  llese  diflferences  seem  to  me  of  sufficient  value  to  justify 
ik/b  fmnatkm  of  two  distinct  genera  for  these  fishes.  I  would  pro- 
pose to  preserve  tiie  name  of  CaregcwM  for  those  species  in  which 
ik/b  snout  is  prominent,  as  it  was  primitiyelj  establbhed  with  refer- 
ence to  such  species  in  Europe.  The  name  of  ArgyrobomuB  wif^  ^ 
bo  applied  to  the  other  species,  with  a  truncated  snout  and  a  promi* 
■•■t  lower  jaw. 

Ihe  qpecies  of  this  continent  may  be  grouped  as  follows  :* 

Argproiomus.  Cortgcnui^  proper. 

*  CoFegonui  clupeiformifl  DtKay.  *  Coregoniis  sapidisBimus  Agon. 

«       •  albas  Lesxi,  "      •  latior  AgcM. 

•«  locidus  Richards.  •*         aUms  Rich, 

«       •TnlKbeelKdl.  «         aOnu  KvH 

•<       •  Harangos  Rkh.  **         cUego  Dekag. 

**  LabradcMricos  Rich.  **     •  fuadriiaUralis  Rick. 


CORBGONUS  CLXJPBIF0RMI8,  Dckaj. 

Saijio  CLUPEnroRMis  Mtch.  Amer.  Month.  Mag.  1818,  n.,  821. 

(^WhUe-fith  (f  the  lak^s.} 
CoBSGONUS  CLUPEivoRMis  DeEaj  N.  T.  Fna.  1842,  p.  248  Fl., 

«0,  f.  198,  (cammm  Shad  Salmon.y-Cuv.  et  Vol.  H.  N.  Poiss. 

1848,  XXI.,  628,  (excl.  syn.) 

•  TlMBtOMf  iBtteliofiiidioftto  ■pedetttobtreriMd.  Ahtmt  C.  LtAmdariem  w  att 
UH  in  doobt  as  to  its  position.  We  hsTe  collected  specimens  of  teren  spedet  in  Lak« 
Bvpcfior,  wUdi  SM  mailMd  ]Ht«  with  an  Mlviik  (•). 


OoBBQOsm  Akbdi  L§m.  ioanu  Ae.  K.  8«.  Philftd.  1818,  L,281, 
iEernmg  Sdman^y—JtidiardM.  Fn.  Bor.  Am.  1836,  UL,  20S.- 
JSrtL  BoflU  Joum.,  N.  H.,  1842,  IV^  2&l.—Starmr  Sjuofi. 
1816,  p.  199. 


PoBeanng  only  a  fimuJe  individiial  of  this  tpediei,  our  ( 

not  be  oooaidered  m  idMsolttte,  and  applicable  to  the  BiaLaft  tad 
yoiii^,  for  their  foxm  md  general  ontlinet.  Dr.  Dekaj  baa  ilreadj 
aade  the  obaerfatioii  that  the  malee  are  more  elongated  than  the 
fiMnale6,and  that,  besides,  the  latter  tfreiffg^ramfau^ivaMiyriMerf; 
triueh  is  generally  the  case  in  the  Salmonidm. 

The  general  fonn  is  regular,  spndle-like,  neither  thick  and  ihoct, 
mr  slender.  The  sides  are  mach  compressed ;  the  line  of  the  back 
is  nearly  straight,  somewhat  sk>ping  on  the  nape  and  the  head  as 
likewise  on  the  re^on  of  the  adipose  fin,  and  n^sed  on  the  caudiL 
The  corre  of  the  beUy  is  uniform  from  the  lower  face  of  the  head  to 
the  termination  of  the  anal ;  the  lower  side  of  the  tail  is  staiglkt  or 
slightly  concave.  The  greatest  height  of  the  body,  taken  before  thi 
dorsal,  is  contained  five  times  in  the  wb(^  length,  including  most  of 
the  caudal  fin.  The  thickness  is  less  than  half  of  the  hei^t  It  ii 
about  the  same  on  the  whole  abdominal  region  and  the  thorax,  dimin- 
ishing gradually  towards  the  taiL 

The  head  is  small,  compressed  like  the  sides,  flattened  abofs, 
rounded  below,  pointed  before.    Its  length  equals  the  height  ct  the 


wssBM  m  ua  otvbiok.  Ml 

mrgm  i  tomt  postenor  ntroBnty  not  ftfetainnig  4  fBlrliod  Eiio  ivlnoh 
wmdd  desoend  timmgh  the  centre  of  the  eyebiD.  The  mandibles, 
•Hnated  oadie  inner  mai^n  of  the  maxillfti4es,aMflDiall  and  narrow, 
wA  an  undulated  outline  terminated  above  by  a  dender  and  aonle 
ftooeflik    Hie  anborbitaries  cover  two-thirds  of  the  Ikee. 

Tke  preoperenlnm  is  concave  on  the  nnddle  of  its  ascen^Bng 
Irhmoh ;  its  posterior  angle  is  roonded,  and  ettended  to  Ae  hmer 
mar^  of  the  face,  and,  conjomtlj  with  the  lower  branch,  neailjr 
wveis  entirely  the  prdongation  of  the  mtoropercnlnm  towards  the 
lower  maxillary.  The  part  of  the  interopercnlom  which  remains  un- 
covered, is^triangular ;  the  upper  angle  rises  before  the  operculum. 
This  latter  is  higher  than  it  is  broad  above,  straight  or  slightly  con- 
eaire/  rontided  behind,  oblique  and  strai^t  on  the  suboperculum, 
wMch  is  the  most  regular  of  the  bones  of  this  apparatus,  being  arched 
en  its  lower  edge,  and  somewhat  more  narrow  behind  than  before. 

The  branchial  fissures  continue  beneath  the  head,  the  branchioste- 
gal  meoibrane  of  the  right  side  unites  to  that  of  the  left  on  the  region 
ef  tiie  isthmus,  where  they  are  contiguous,  the  first -jomted  beneaHi 
Ihe  second.  The  branchiostegal  rays,  ei^t  in  number,  are  very 
doee,  flattened,  and  almost  straight. 

The  scales  are  proportionally  large,  of  subdrcular  form,  the  inner 
margin  irregular  and  angular.  The  largest  occupy  the  middle  of 
tiie  trunk  and  the  abdominal  region,  where  they  measure  more  Ihan 
a  quarter  of  an  inch  ;  they  diminish  towards  the  tiioracic  arch,  the 
back  and  the  tail,  where  ttiey  are  smallest.  On  the  middle  line  of 
tiie  beUy  their  form  is  much  elongated  and  ellipticaL  Their  termt- 
nstion  is  very  remarkable  on  the  bads  of  the  caudal,  resembling 
somewhat  the  fork  of  this  fin  by  the  concave  line  they  form.  The 
lateral  line  is  near  the  middle,  ralher  near  to  the  back,  and  is  slighdy 
Inflecied  on  the  abdomen  by  a  very  protracted  curve. 

The  dorsal  fin,  dtuated  on  the  middle  of  the  back,  is  much  higher 
than  it  is  long,  and  its  margins  are  stnught ;  its  first  ray  is  short 
and  simple ;  the  second  does  not  reach  beyond  two-thirds  of  the 
height ;  it  is  articulated,  but  not  bifurcated.  The  adipose  fin  is  long 
and  narrow.  The  anal,  longer  and  less  hi^  than  the  dorsal,  is  ooii> 
eave  on  its  tsrmmal  margm ;  it  somewhat  exceeds  the  adipose  fin 
taokwards ;  its  height  somewhat  exceeds  its  lengtii.    The  caodal  is 
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The 


of  &e  bMk  0  anibrlD  Ihfti  o£  At  bdlj, 
eieepi  tbal  Ae  cpaee  OB  ihebodu  wtidi  extends  fiooithe  nape  of 
Iho  Bodk  to  Ae  dondt  ■  BOie  vAed,  wliiiiy  on  Uie  beDy,  ii  k  noil 
arched  between  the  Tentrmb  and  the  anaL  Howeror,  in  joa% 
indiTidaab  firom  fire  to  eight  inches  long,  these  two  lines  pwsent  &# 
greaiest  omfcnBitjr.  The  body  is  regular! j  eompressed;  the  groatast 
hei^t  before  the  dorsal  is  contained  Skit  times  and  a  half  in  thi 
length,  reckoned  firom  the  end  of  the  snoot  to  the  endof  tfiesealasoa 


hbu  ov  IiAU  foraBiom.  tfS 

rthoortnt.  The  Bumth  is  large  in  oompaiiaim  to  the  other  tpedee; 
hen  open,  its  form  m  that  of  a  qnadrangdar  tunnel,  measoring 
nren^i^tha  of  an  mch  Tertically,  and  one  and  three-eighthB  mchea 
vnsTenely :  it  oontains  no  teeth.  Bat  on  the  other  hand,  there  are 
fo  rows  <rf  rodimentary  teeth  on  Ihe  tongne ;  m  (Mrder  to  see  them 
M  membrane  of  the  soi&oe  must  be  removed.  The  tongoe  itself  is 
irrow  and  pointed.  The  lower  jaw  is  longer  than  the  upper;  its 
ctremitj  is  rounded  and  sljghUy  ndsed.  The  intermanllaries  are 
nail ;  tiie  manllaries  oblong  and  elongated,  attaining,  with  thw  pos- 
mor  extremity,  the  anterior  margin  of  the  eyeball.  The  labials  are 
Be  half  smaller,  and  of  the  same  form,  having  a  small  pcdnt  at  thmr 
sterior  extremity. 

The  outer  drcumference  of  the  opercular  apparatus  is  rounded  and 
nniciroular,  and  soaroely  shows  a  tendency  to  undulate  m  the  margin 
r  the  subopereulum.     The  operculum  would  be  triangular  were 

not  for  the  curve  of  its  upper  and  hinder  margin ;  the  lower  mar- 
in,  contiguous  to  the  subopereulum,  is  very  oblique.  The  interoper- 
ilum  attuns  the  lower  angle  of  the  operculum ;  its  hinder  angle 

nMinded,  subtriangular ;  its  anterior  branch  is  completely  covered 
f  tho  preoperculum,  which  is  very  wide  at  its  angle. 

The  branchiostegal  apparatus  is  little  developed,  and  arranged  as 
I  €•  dupeifbrmU.  There  are  seven  very  close,  short,  and  flat- 
medrays. 

The  scales  are  proportionally  large,  eanly  &llmg  off  in  individuals 
Eteen  inches  long ;  Ihe  largest  are  those  covering  the  ndes  near  the 
ktoral  line,  which  measure  ^>ei^tfas  of  an  inch  in  the  longitudinal 
irection,  and  somewhat  more  than  four  in  the  transverse.  On  the 
bdomen  the  proportions  change ;  they  are  somewhat  higher  than  long, 
nd  are  sennbly  oblong  with  their  greatest  diameter  oblique.  Beneath 
16  belly  they  are,  as  usual,  much  elongated.  The  lateral  line  is  near 
le  middle  of  the  body,  somewhat  nearer  to  the  back  than  to  the  belly : 
i  its  ori^  it  rises  above  the  operculum ;  it  is  strai^t  along  the  tail, 
he  termination  of  the  scales  on  the  caudal  presents  the  same  pecur 
iriiy  as  in  C  dupeiformU. 

nie  dorsal  is  on  the  middle  of  the  back,  its  height  somewhat  ex- 
seding  its  length,  and  its  upper  mar{^  strai^t    The  adipose  fin 

obl<mg,  and  elongated,  exactiy  oppocdte  to  the  hmder  mar|^  of  the 


Ml 


«nal.  The  anal  itself  U  much  longer  than  Ugh,  and  tke  diiproportioa 
between  the  anterior  and  the  posterior  mar^  is  greater  thaa  on  the 
dorsal ;  the  outer  margin  is  concaye.  The  caudal  ia  furcated ;  ill 
lobes  are  pointed.  The  yentrals  are  very  near  each  otheri  and 
shaped  as  in  (7.  clupetformis^  and  the  cutaneous  prokngatioii  sf 
their  upper  mar^^  is  long  and  triangular.  The  pectonla,  litdi 
longer  than  the  yentrals,  are  oblong  and  less  pomted  than  in  C  «ii^ 

Br.7;  D.n.lO;  A.n.ll;  C.  8, L  9,  9,1. 7;  V.ll;  P.IL 
Lesueur  did  not  giye  the  dimensions  of  his  fish :  those  which  I 

haye  procured  do  not  exceed  fifteen  and  a  half  inches,  thoa^  I  ham 

seen  a  numerous  series  of  them.    I  do  not  know  whether  thej 

attain  a  larger  size. 
This  species  is  common  about  the  Pic ;  but  I  haye  also  secured 

specimens  from  yarious  localities  along  the  northem  shores  of  the 

hdLC. 

GoREGOinjs  SAPiDissiMUS,  Agass. 

CoRKGONUS  ALBU8  Thompi.  N.  H.  Verm.  1842,  L,  148,  (woodcut) 
(^Wkite-fish  or  Lake  shad.^ 

We  take  as  the  type  of  this  species  the  description  and  the  figure  tf 
Mr.  Thompson,  which  though  much  reduced,  gives  a  clear  idea  of  it 
We  have  several  individuals  twenty-two  inches  in  length,  the  sbe 

of  tiioac  wliich  Mr.  'i'liompsori  himself  luks  ilescriLoL!. 


;  of  tlie  tmnk-cornqraiidt  to  s  Tertical  Kne  ilong  the  middleef 
Ikfb  tpaoe  between  the  pectofib  and  the  centrals ;  it  10  oontiuned 
•boot  three  times  in  the  length,  ezckudve  of  the  eaudal.  The 
ihinlmnnn  at  the  middle  of  the  Inink  correeponds  to  the  height  as  one 
to  two ;  it  is  somewhat  less  antoriorly,  and  diminishes  gradoaUj 
torwards  the  oandal  re^on.  The  head  is  proportionally  smidl,  com^ 
fBSMod  laterally,  pointed.  Its  upper  surface  skqpes  as  mnch  as  the 
tower  rises,  so  that  in  adult  individoals  it  appears  disproportioned  to 
tiia  developnentof  the  trunk,  of  which  it  forms  only  a  very  small  pro- 
fortiatu  Its  length,  howeyer,  is  one-fifth  of  the  whde  length,  the 
faudsl  iDclttded.  The  middle  sm&ce  of  tiie  skull  on  the  suture  of 
flie  firontals,  is  slightly  corneal,  and  causes  the  two  halves  of  tiie  skull 
to  appear  indmed  towards  the  eyes.  These  latter  are  large  and 
fldbcireular ;  the  lunder  margin  of  tiieir  orbit  is  at  an  equal  distance 
between  the  end  of  the  snout  and  the  firee  margin  of  the  operculam. 
Xhe  suborbital  bones  coyer  the  whole  space  between  the  orbit  and 
the  upper  regicm  of  the  operculum,  but  leave  bare  the  lower  half  of 
the  cheeks ;  they  form  a  continuous  series  below  the  eyes  as  fiur  as 
Hm  snout,  where  this  lattor  elongates  itself  over  the  labials,  which  it 
voeeiTes  beneath  its  lower  margin.  The  nostrils  are  somewhat 
Marer  to  the  <Hrbit  than  to  the  extremity  of  the  snout.  This  lattor  is 
eat  oUiqiieIy,and  slopes  over  the  lower  jaw^  which  shuts  within  the 
iBtenBaadUaries.  The  mouth  is  moderate.  The  intermazillariee  are 
snaB,  and  occupy  <mly  the  eztrendty  of  the  rostrum ;  tiiey  have  a 
wtr  ef  very  small  teeth,  flexible  like  bristies.  The  labials  are  very 
ahiHi,  tUn,  elongated,  and  attun  the  anterior  margin  of  the  orbit ; 
they  have  on  their  tormination  a  small  shield,  which  is  bony,  pearl- 
Ska  and  included  in  the  skin.  The  lower  jaw  seems  to  be  unprovided 
with  teeth,  at  least  we  cannot  observe  any  either  with  the  magnifying 
fjmm  or  with  the  touch.  The  branches  of  the  lower  marillaries  dilato 
in  die  £Hm  of  a  very  thin  blade,  which  m  the  stato  of  rest  shuto 
ilMlf  up  under  the  suborbital  bones.  At  the  anterior  margin  of  this 
Uaide  we  remark  a  cutaneous  expansion,  a  kind  of  lip,  which  is  at 
todMd  to  afyd  postorior  and  tennmal  margin  of  the  labials,  and  forms 
1km  the  angle  of  the  mouth.  The  tongue  is  short  and  broad,  free 
ai4y  on  ita  anteriw  and  lateral  outline ;  its  surface,  thouj^  seeming 
to  be  smooth,  has  some  irregolar  rows  of  small  asperities,  which  are 
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sometimes  perceired  only  after  removing  the  iiiTesting  mmnbam. 
The  operculum  is  subtriangular  and  large,  when  we  conrider  that  thi 
upper  and  hinder  margins  pass  from  one  to  the  other  by  a  eune; 
the  lower  margm  is  straight  and  obUque,  and  as  long  as  the  anterior 
margin  is  high.  The  suboperculum  is  arched  on  its  whcde  dreim- 
ference,  and  makes  a  projection  beyond  the  opercnhim.  Ih 
interoperculumi  almost  completely  covered  by  the  preaperevhaii 
presents  externally  only  a  small  triangular  surhoe,  and  a  small  Ba^ 
row  band  below  flie  lower  branch  of  the  preopercnlom ;  though  ia 
reality,  tlus  bone  is  as  long  as  the  suboperculum,  but  less  Inroad,  hafing 
the  form  of  a  very  acute  triangle,  of  which  the  sunmoit  would  be  «a 
the  anterior  side. 

The  branchial  openings  are  yeiy  ample,  and  jmn  each  other  at  ths 
lower  surface  of  the  head.  The  branchiostegal  membrane,  whoae  oSet 
it  is  to  shut  this  fissure  conjointly  with  the  opercular  apparatoSyii 
proportionally  little  deyeloped;  it  contains  commonly  nine,  80B» 
times  ten  very  crowded,  flattened  and  almost  strai^t  rays. 

The  scales  are  of  middle  siie  in  proportiontoUiat  of  thefish.  Hi 
largest  are  situated  beneath  ihe  belly,  the  smallest  under  the  diroali 
the  thoracic  belt  and  the  caudal  region.  GRiose  of  the  lateral  Em 
are  some^diat  smaller  than  those  of  the  adjacent  rows.  Ttrntam 
IB  generally  subcircular  or  irregularly  quadrangular,  bat  tiiair  Tsri^ 
oal  diameter  has  a  slight  tendency  to  surpass  ihe  longitudinal  diaa^ 
ter.    This  peculiarity  is  especially  striking  on  the  abdominal  repoa, 


■tinpla  bat  tftioobitedf  and  afanott  aa  long  aa  the  fbDowing ;  bdng 
liigher  than  it  is  longythis  fin  has  a  triangular  form  on  accoont  of  its 
poaterior  mar^,  which  is  low  and  incUnea  on  the  back.  The  wfi- 
poae  la  broad,  covered  with  small  scales  on  its  basn  and  oj^mite  to 
ikm  poatmor  half  of  the  anal,  of  which  it  does  not  attain  the  eztreni- 
ity.  The  analy  as  long  as  it  is  high,  occnpes  the  nuddleof  the  space 
between  the  anus  and  the  basis  of  the  caodal ;  it  has,  like  the  dorsal, 
two  spfaiOQS  mdimentary  rays  in  its  anterior  margw,  and  one  soft  ray 
more.  The  caudal  is  furcated  and  ample ;  small  scales  encroach 
up&n  ka  bans.  The  yentrals  are  large,  with  their  terminal  margin 
Araig^t;  thej  are  almost  as  long  as  the  dorsal  is  high ;  the  anterior 
1  0[^)oaite  to  the  twentieth  raj  of  the  dorsal  contains  a  small 
I  rudiment  hidden  beneath  its  membrane ;  the  cutaneous  appen- 
dix of  the  upper  mar^  is  Tory  small.  The  pectorals  are  elongated, 
qiindMike^  and  proportionally  small. 

Br.9;  D.  H.  11;  A.  IL  12;  C.7,L  9,8,1.  7;  V.  12;  P. 
16. 

Ihuring  the  early  age,  when  its  me  does  not  exceed  eight  inches, 
1km  aknder  fixrm  is  the  predominant  character  of  tins  fish.  The  line 
of  the  back  and  that  of  the  belly  being  then  Tery  Utile  prominent,  and 
tiM  outline  of  the  head  passing  in  direct  continuation  to  that  of  the 
bady,  theve  results  a  harmonious  whole  in  the  proportions  of  these  two 
M^OBB.  The  compression  of  the  body  is  already  very  marked ;  the 
head  is  already  pointed  and  forms  one-fifth  of  the  whole  length,  not  in* 
eluding  the  caudal  fin.  The  rostrum  is  truncated  but  rounded,  and 
exceeds  the  tower  jaw.  The  nostrils  are  placed  at  equal  distances 
between  its  extremity  and  the  eye.  The  greatest  height  slightly  ex- 
eeeds  the  lengtii  of  the  head.  The  characteristio  form  of  the  fins  may 
already  be  remarked ;  there  being  one  ray  more  or  less  in  the  one  <xt 
tiie  other  of  the  fins.  The  Tcntrals  are  placed  'somewhat  more  for- 
waida  relatively  to  the  dorsal,  their  anterior  mar^  being  perpendicu- 
lar to  the  fifth  or  sixth  of  its  rays.  The  same  complete  deyelopment 
u  also  obaerved  in  Uie  opercular  apparatus ;  the  operculum  alone  pre- 
aents  this  slight  diftrence,  that  its  bright  sometimes  exceeds  a  Httie 
the  length  of  its  lower  marpa ;  the  breadth  of  the  snboperculum  is  also 
eobject  to  some  rariations.  The  scalesat  this  period  are  thin  and  fall 
off  eaaly,  bat  we  may  reoogniie  alreadly  the  dilforent  chaiacters  which 


we  hare  rignalised  abore.  The  b^tortl  One  is  atm^  flnA  neaierli 
ihe  back  than  to  the  belly.  But  as  soon  as  the  indindnala  tMm  % 
length  of  ten  inches,  Uie  head  becomes  declivoas,  tiie  aape  of  fa 
neck  swells,  the  back  rises,  the  bellj  becmnes  more  promiiieBi ;  bit 
the  general  form  is  still  slender,  the  head  is  in  hannonioas  fiVfm 
tion  with  the  tronk,  of  which  it  forms  abeady  «ie4f&of  Hie  lengft, 
including  half  of  the  caudal.  The  rostram  becomes  eomewhatriiM 
prominent  and  more  abrupt.  The  height  of  die  body  eioeeds  how- 
ever already  the  lengtii  of  ilie  head. 

VThen  individuals  attain  fourteen  inches  the  back  and  the  nape  rf 
the  neck  are  very  convex,  and  ilie  head  very  declivoos,  the  belf 
prominent,  and  from  this  moment  the  head  appears  disproporCioMdli 
the  trunk,  and  is  found  to  form  exactly  one-fifth  of  the  whole  hagih, 
tiie  caudal  excluded,  as  we  have  seen  in  the  adult.  Hie  beif^rf 
the  body  is  contained  four  times  in  its  length.  The 
still  thin  and  fall  off  easily,  but  they  abeady  begp  to  be 
rent  than  during  the  preceding  stages.  The  middle  surface  of  fa 
tongue  is  armed  with  small  asperities  as  in  the  adult;  andtiiei 
illaries  have  also  that  row  of  fine  teeth  which  we  have 
above. 

This  species  is  the  common  white-fish  of  Lake  Saperior,  of 
so  large  numbers  are  caught  and  salted  every  year.    It  is  oae  of  fa 
most  palatable  fishes  of  the  freshwaters  of  the  Amerioaa 
It  is  found  in  large  shoals  all  over  the  lake. 


lOB. 


iiiter,  tha  bMk  is  atclMd  fron  the  oempnt,  but  the  owre  it 
iiifiMRii,  the  mqpe  ef  the  neek  bwig  lees  ptoimnent,  and  the 
ID  kfli  8W)(Aea.  She  body  is  thioker  and  stoater  ibm,  in  the 
HiMiimit,  eonqpreflMd,  fnedfonn ;  the  greatest  height,  which  kk 
id  vtftieaUy  at  die  anterior  margiii  of  ttie  dorsal,  is  oontained 
les  in  the  length,  the  caudal  kicluded.  The  lines  of  ike  baek 
Ijeone  near  each  ether  on  the  tail,  withoal  abrupt  transition ; 
ntiniie  on  the  head,  inthout  rising  mneh  ea  the  lower  faee, 
boat  bwering  much  on  the  niq^er  &oe,  though  the  skull  is 
ed  and  slighdy  sloping.  The  head,  which  is  tiiieker  and 
>  forms  one-fifth  of  the  whole  length,  including  the  caudal. 
m  pointed  than  in  the  preceding  species,  and  tiie  rostrum 
tase,  less  exceeding  die  lower  jaw.  The  mouth  is  somewhat 
but  constructed  in  the  same  manner ;  that  is  to  say,  the 
Bg  branches  of  the  lower  maxiUary  shut  themseWes  up  beneath 
ocbital  Ixmes,  and  there  is  a  cutaneous  appencUz  at  the  anterior 
»  and  a  kind  of  Hps,  which  form  the  angles  of  the  mouth  by 
with  the  labials.  These  latter  are  broader  than  long,  peering 
the  anterior  marj^  of  the  orbit.  Their  terminal  extremity 
iwise  the  long  and  pear-like  shield,  which  we  have  indicated  in 
iktimuB.  The  lower  jaw,  again,  is  surrounded  with  a  folded 
itating  a  border  of  fringes.  We  have  remarked  no  trace 
1  on  the  iotermaxillaries,  and  without  decidnig  upon  dieir 
),  they  were  at  least  obliterated  so  as  to  render  them  doubtful, 
igue  is  broad  and  shows  no  trace  of  asperities  at  its  sur&ce. 
M  are  large,  almost  circular,  and  placed  in  the  same  relative 
I.  The  nostrils  are  nearer  to  the  orbits  than  to  the  extremity 
ostrum.  The  suborbitaries  present  no  remarkable  difference, 
t  be,  perhaps,  that  they  encroach  less  <m  the  cheeks, 
lie  opercular  apparatus,  wo*  remark  that  the  operculum  is 
{uadrangular,  and  the  suboperculum  more  contracted  at  its 
>t  extremity,  which  renders  its  lower  margin  more  oblique, 
eroperculum  is  somewhat  more  uncovered, 
fissure  of  the  g^ls  is  the  same,  but  the  branchiostegal  appara- 
lore  developed  and  the  rays  more  bent ;  their  actual  number 
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present  aboat  the  same  general  fbnn,  bat  their  hei^t 
their  length.  Generally  more  nniform  on  the  diflforent  reg^ona,  tbej 
are,  howeyer,  larger  on  the  middle  of  the  trunk,  thoae  of  tbe  midiUi 
line  bemg  in  other  respects  smaller  than  the  adjacent  onea,  as  ii 
the  case  for  the  most  of  the  species.  Those  of  the  abdomen  afMl 
not  a  linear  disposition,  independent  from  the  whole,  but  aU  \ 
as  uniformly  imbricated.  Beneath  the  belly  and  die  tail  diey  < 
gate  themselves  to  the  form  of  an  ellipos  with  tortuona 
The  lateral  line,  slightly  arched,  follows  the  outlines  of  the  back, 
to  which  it  is  nearer  than  to  the  belly.  The  fins  on  tha  whole  ait 
much  more  developed  than  in  the  O.  %apidis9imu9 ;  tfamr  geneial 
form  and  their  relative  poution  are  sensibly  the  same.  We  lemarii:, 
however,  that  the  height  of  the  dorsal  is  greater  in  proportion  to  its 
length,  and  its  posterior  margin  is  straighter.  The  adipoae  ii, 
equally  covered  with  small  scales  on  its  basis,  is  opponte  the  temuaa- 
tion  of  the  anal.  This  latter  is  triangular,  as  long  as  it  is  hi^,  bal 
less  nused  than  the  dorsal.  The  caudal  is  deeply  furcated.  The 
ventrals,  broad  and  oblong,  are  rounded  on  their  terminal  margia, 
and  contiun  the  strongest  rays.  The  pectorals  are  eUiptieal,  and 
longer  and  broader  than  in  the  preceding  species,  and  firom  As 
stouter  form  of  the  body  their  terminal  extremity  is  nearer  to  the 
ventrals. 

Br.  8;  D.  m.,  11;  A,  H.  11 ;  C.  7,L,  9,  8,  L,  7  ;  V.,  11;  P. 
15. 
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opeiung  is  qoadringiilar  ts  in  the  adult.  The  iniemuaillaries  have 
a  Yow  of  very  fine  teeth ;  there  are  teeth  evea  on  the  mar^  of  the 
lover  jaw,  but  more  difficult  to  perceive  even  with  the  magnifjing 
^buM.  The  Bur&ce  of  the  tongue  is  prickled  with  small,  rerj  acute 
aqperitieSi  like  the  teeth  of  the  intennaxillaries.  The  eyes  are  yerj 
large  f  the  distance  which  separates  them  from  the  end  of  the  snout 
does  not  eqpal  their  diameter ;  the  nostrils  occupy  the  nuddle  of  this 


The  scales,  which  are  stronger  and  larger,  as  we  hare  already 
ioen,  easily  M  off;  we  may  already  sig^aliae  in  them  the  same  p^ 
enliaiities  which  we  have  seen  in  the  adult.  The  lateral  line  is 
atrttght  and  approaching  slightly  more  to  the  back  than  to  the  belly. 

When  ten  inches  in  length,  this  fish  acquires  an  increasing  height ; 
(lie  height,  taken  before  the  dorsal,  is  contained  exactly  four  times  in 
the  length,  the  caudal  included,  and  the  head  has  almost  the  proper- 
tioDS  of  the  adult.  The  body  is  very  compressed  and  flattened ;  its 
thickness  is  contiuned  three  times  and  a  half  in  the  height.  The  snout 
la  somewhat  more  prominent,  as  in  the  preceding  age,  though  remaoi* 
ing  more  truncated  and  shorter,  as  in  the  (7.  sapidUsimus.  The 
scales  grow  gradually  firmer ;  those  of  the  upper  hsdf  of  the  body 
somewhat  shorter  than  those  of  the  lower  half.  The  fins  themselyes 
grow  more  prominent.  The  species  is  common  along  the  northern 
■bore  of  Lake  Superior,  where  it  is  found  with  C.  sapidissimtLi.  I 
haye  collected  a  hurge  number  of  specimens  at  the  Pic. 

GOBEGONUS    QUADRILATIRAUS,  Richards. 

Among  the  Gorcgoni  collected  at  Lake  Superior  there  is  one  yery 
ttmilar  to  C.  quadrilateralia  of  Dr.  Richardson,  though  I  have  yet 
doubts  as  to  its  identity.  The  question  can  only  be  decided  by 
comparison  of  specimens  from  the  localities  where  the  author  of  the 
Fauna  Boreali-Americana  collected  his.  I  haye  abready  noticed 
alight  differences  in  the  scales,  in  the  structure  of  the  fins,  in  the 
opercular  and  branchiostegal  apparatus,  and  in  the  proportions  of  the 
body ;  differences  which  depend,  perhaps,  upon  the  age  and  sise,  and 
which  I  haye  not  been  able  to  yerify  in  all  my  specimens,  they  being 
below  the  dimennons  which  Bichardson  assigns  to  his  species.    I 
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hare  endeavored  to  compare  iiiem  by  means  of  redactkniy  bat  1 0001 
perceived  that  I  could  not  arrive  in  ttiis  way  at  a  predse  detemraa- 
tion,  especially  as  tiie  proportions  of  the  difibrent  re^ons  of  the  figm 
of  Richardson  do  not  fiilly  agree  witii  the  measures  which  he  gives  ef 
them  in  the  text.  The  formula  of  the  fins  which  I  have  tekm  firast 
an  individual  of  fourteen  inches,  is : 

Br.  6  ;D.  IH,  11 ;  A.  n,10;  0.  T,  I,  9,  8, 1,  6;  V.  11;  P.  l^ 
The  scales  of  the  lateral  line,  though  smaller  than  the  adjaceuft 
rows,  do  not  appear  to  me  so  absolutely  truncated  as  Dr.  Kchaidsoa 
expressly  says  they  are  in  his  «pecies.  Their  siie  on  the  mdes  eqoalSi 
if  it  does  not  surpass,  four  eighths  of  an  inch,  and  on  a  smrfiiee  of  si 
inch  square  we  may  count  as  many  as  ei^t.  This  fact  has  appeared 
to  me  the  most  prondnent. 

Richardson  reports  that  when  Cuvier  sent  him  the  ff[wwimfM 
which  he  had  submitted  to  his  examination,  the  label  indicated  Aal 
he,  (Cuvier,)  had  a  related  species  from  Lake  Ontario,  but  we  do 
not  find  it  mentioned  by  M.  Valenciennes  in  the  Histoire  Natmeik 
des  Poissons.  It  is  perhaps  to  this  species  of  Lake  Ontario  that  our 
specimens  ought  to  be  referred.  Sir  John  Richardson,  having  seei 
recently  the  specimen  described  above,  has  himself  offered  doubts  1^ 
specting  its  identity  with  hb  C.  qaadrUaUrali». 


Cyprinoids. 
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te  ipeeMf  of  AiBiBab  «re  drmimseribed  iril^ 
gaognphioaldistribatioiL  From  the  great  iniiiibwwhidiliaTeilreidy 
bMi  deBciibed,  it  is  plain  that  almoet  every  lake  and  every  river 
Iw  qiecieB  of  its  own;  but,  nevertiieleM,  there  is  a  great  vm^ 
fiMniljaiioog  theeefiah  aU  over  the  ivorld;  firtiie  earpedfChma 
aad  thoie  of  Europe  are  very  omilar;  io  are  the  fittle  iriiite4dMi 
of  the  llile  and  thoae  of  other  baabk  But  however  nnifixrm 
flahes  may  be  in  the  main,  we  oannot  help  dbeerving  Ihat 
;  them  ihere  are  peculiar  gronpijtlocated  in  particular  parts 
of  the  world,  for  inatance,  the  Catoetomi^  all  over  the  fieshwaters  of 
America.  The  small  bearded  species  are  very  nameroas  in  Europe, 
and,  in  general,  in  the  Old  World ;  speeies  with  beards  occur  there 
move  extensively  tiian  on  the  American  oontment.*  Again,  the  types 
with  a  large  ddsal  are  extensively  distributed,  but  are  ahnost  all  extra 
American*  The  species  which  occur  at  great  altitudes,  as  those  from 
the  lakes  of  tropical  America,  are  so  peculiar  as  to  differ  decided^ 
from  aU  other  Gyprinidss,  being  devoid  of  ventral  fins.  In  Lake  Supe- 
rior and  the  other  Canadian  lakes  there  is  a  comdderable  variety  of 
these  fishes, — Gatostomi  mixed  with  European  types,  and  a  genus 
which  has  only  American  representatives. 

The  littie  group  of  Gyprinodonts,  which  have  so  universally  been 
connected  with  Gyprinoids,  will  be  found  to  diflEer  more  from  Gypri- 
noids  than  has  been  supposed.  We  need  only  compare  the  structure 
of  their  mouths  to  be  satisfied  of  the  difference.  There  are  no  repre- 
sentatives of  that  type  in  Lake  Superior. 

How  fiir  it  might  be  advisable  to  subdivide  this  fiunily  into  small 
groups  according  to  their  structural  differences,  remains  to  be  ascer- 
tained. The  Gatostomi,  for  instance,  are  very  remaricable  for  the 
large  opening  in  the  centre  of  their  skull,  and  for  the  pecuUar  arrange- 
meat  of  the  teeth  in  the  pharyngeal  bone. 

BiHnTIOHXHTS,  AgasB. 

I  propose  to  indude  in  tiie  genus  BUnichthys  small  Catostond, 
ihose  essential  character  is,  as  the  name  indicates,  to  have  a  conical 

•  I  would  mentioii,  M  ptftkvUify  ohtfactarittte  of  tiM  Old  Wodd,  the  g«^ 
OMIli,  od  l!w  ■lUtd  tjp«. 
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pnto[ig|daoii  of  the  roftrom.  TJie  mouiii  is  small;  flMfipi  nUok 
border  it  «re  much  reduced,  smooth,  nerer  oamneiibtody  and  do 
not  extend  themaelyee  on  flie  lower  jaw  under  the  fivm  of  Mm. 
This  character  is  wdl  repreaented  on  figure  2  of  PL  2.  At  Oa 
an^ea  of  the  month,  the  npperfiya  bond  ali^tlyftrwarda  to  join  tfai 
middle  of  the  branch  of  the  lower  maxillaiy ;  they  here  fiinn  a 
small  tonnel,  on  whose  outer  margm  is  a  small  barbel, 
YOiy  difficult  to  recognise.  To  this  genus  we  must  refer  the . 
eu$  atrofiatttf^(07prinus  abttiasus  MUehJ)  and  X.  namOm  Ajies. 
Thou^  the  first  of  these  spedes  has  not  the  character  of  a  nrj 
prominent  rostrum,  the  structure  of  the  moufii,  and  the  preseooa 
of  the  barbel,  justify  this  approximation. 

There  are  still  other  species  of  this  genus  finmd  in  the  United 
States,  yet  imperfectly  known,  wldch  will  hereafter  also  take  flieir 
place  here.  Anatomical  study  will  doubtless  reyeal  other  chancteis 
than  those  which  external  coolbrmation  already  ^ves,  and  will  alio 
teach  us  the  value  of  this  angular  group  in  the  fiumly  of  CyprinoUs. 
At  presonft  I  cannot  help  conndering  the  Bhinidithys  of  North 
America  as  a  diminutiye  of  the  group  of  the  Labeoe  of  Africa  aoi 
the  East  Indies. 


RUUNIOUTUVS  MABMORATUS,  AgSSS. 

PL  n.,  figs.  1  and  2. 
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T6iy  hrge  and  near  the  orbits,  ^e  roetrnm  exceeds  flie  lower  jaw 
bj  ike  whole  lengih  of  the  opening  of  the  mouth.  This  latter  is 
amally  semi-elliptical^  when  the  jaws  are  closed ;  when  opened,  il  has 
the  form  of  a  crescent  whose  drcnmference  wonH  be  formed  by  the 
iqpper  jaw,  having  below,  as  a  base,  ft  elliptical  and  rounded  outline 
of  fhe  lower  jaw.    The  barbel  is  about  a  twelfth  of  an  inch  long. 

The  fbce  and  the  opercular  apparatus  are  smooth  like  the  head. 
The  preopereulum  is  Udden  beneath  the  fleshy  cheeks.  The  oper^ 
ouhrni  is  large,  concave  on  its  anterior  mar^pn,  rounded  on  the 
upper ;  the  lower  is  straight  and  oblique,  beneath  which  is  the  thin 
and  narrow  subopercular  lamina.  The  interoperculum  is  triangular 
and  more  robust.  The  branchial  fissures  are  small,  and  extend  but 
little  to  the  lower  surfisbce  of  the  head,  which  gives  to  the  isthmus  the 
fonn  of  a  triangle.  The  branchiostegal  membrane  contuns  three 
thin  rays,  of  about  equal  length,  bent  and  flattened. 

The  dorsal  fin  occuiues  exactly  the  middle  of  tbe  whole  length  of 
the  fish ;  its  form  is  quadrangular,  higher  than  long,  and  has  nearly 
straai^t  mar;^.  The  caudal  is  obtusely  notched,  its  lobes  are 
rounded.  The  anal,  situated  at  a  small  distance  backwards  from  the 
dorsal,  is  narrow  and  elongated ;  its  outer  circumference  is  rounded. 
The  ventnds  are  inserted  somewhat  before  the  dorsal ;  they  are 
small  fins  cl  an  oblong  form,  whose  extremity  reaches  to  the  anus. 
The  pectorals  are  placed  very  low,  have  an  elliptical  form,  and  are 
more  ebngated  than  the  ventnds. 

Br.8;  D.n,9;  A.n,8;  C.  6. 1,  9,  8,1,4;  V.8;  P.  14. 

The  scales  are  small  and  subcircular ;  the  concentric  and  radi- 
ating  striae  are  easily  seen  with  a  lens.  Points  of  black  pigment  are 
disMbuted  on  their  posterior  half,  and  ^ve  to  the  surface  of  the 
body  a  punctulated  appearance.  The  lateral  line  is  in  the  middle ; 
it  is  only  feebly  inflected  on  the  abdomen. 

The  ground  color  is  a  reddish  brown  mottled  with  black,  orange 
and  dark  green.  The  black  marbling  is  predominent.  A  large  spot 
of  this  color  occupies  the  bams  of  the  caudal,  where  it  radiates  on 
the  rays  of  this  fin.  The  lips,  the  margin  of  the  branchiostegal 
membrane,  the  basis  of  the  pectorals,  ventrals  and  anal  are  of  an 
intense  orange-red,  wldch  prolongs  itself  on  the  rays.  The  ground  of 
the  fins  is  li^t  orange. 


Fig.  3ifiiie lover 
of  dM 
illieSnkSl. 


cfiiB^ 
of  the  hod  wtgnifiiwl,  tp  Aow  ifae  eon- 

I  not  to  M  infrwpMDl. 


CllUSIUML'Sy 


Tk  fteif  of  Ihe  speda  of  Ike  geam  Ctftostoorai  lai  beeooe 
£fic«kasdiat  of  die  genus  Leodgcas,  and  fer  ilie  syne 
[lAematdfBatj  dispeaa.  Tliei^  are  aboiit  tliirty  described 
or  mendooed,  Teir  few  of  wfaidi  are  accessible  fer  eamparisoB. 
Hence,  we  are  kft,  eidier  to  identify  spedes  wluch  have  oofy  £§- 
tant  analogieB,  <»*  to  separate,  on  die  odier  hand,  some  wbieh  bate 
die  dooest  affiidtieB.  Whidi  <tf  diese  two  obstacles  is  die  most  inja- 
rioQS  to  sdence  ?  Doabdess  die  first ;  since  it  leaTes  sdence  m  i 
state  of  eqmvoeal  stabifitr,  during  which  no  adTance  is  attempted, 
satisfied,  as  we  are  then,  with  oor  fwesent  attainments. 

In  endeaToring  to  detemune  the  different  Catostonn  finom  Lab 
Snperiw,  I  began  b j  comparing  diem  with  species  already  knowa 
from  die  same  geogra|Ucal  lone  to  which  they  would  have  the 
nearest  relations.  One  had  been  known  for  three  quarters  of  a  cea- 
turyas  an  inhaUtant  of  the  golfi  of  Hndson's  Bay,  and  was  described 
by  Forster  under  the  name  of  C^prinut  Cato9tomH9,  which,  forty- 
four  years  later,  became  the  type  of  the  genus  Catostomus,  with  die 
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Richardson,  I  was  ooiiTmced  of  some  difforenoesy  respecting  the  first, 
which  I  conader  as  specific.  Respecting  the  second,  the  question  be- 
comes more  difficult  to  solve,  as  Dr.  Richardson  had  specimens  &om 
two  TCiy  ditforent  localities,  firmn  which  his  description  wag  made. 

TUb  complication  caused  me  to  hesitate  for  a  long  while  respecting 
these  species ;  and  even  now,  thouj^  describing  the  second  species 
Hnder  a  new  name,  I  am  still  in  doubt  upon  the  following  points:  Are 
there  really  two  species  of  Catostomi  with  red  bands  on  the  sides  f 
This  would  not  be  extraordinary,  if  we  do  not  allow  specific  diagnoses 
to  rest  upon  color.  As  soon,  however,as  tiie  enstence  of  two  speciee 
is  demonstrated  by  ultimate  researches,  it  is  evident  that  that  of  Lake 
Huno  win  be  the  same  as  our  (7.  auraroj  whilst  that  of  Slave  Lake 
will  be  tiie  (7.  For8terianu$j  the  same  which  Forster  had  in  view. 

However,  upon  consulting  the  original  Memoir  of  Forster,  I  am 
almost  tempted  to  comdder  his  socond  variety  as  the  very  species  I 
describe  hereafter,  under  the  name  of  C.  Farfterianuiy  and  which, 
as  we  shaD  see,  is  nearly  related  to  O.  Sucbaniui.  It  has  that  red 
tint  of  the  lateral  Ime,  with  the  same  general  ground  ookr.  If 
Aat  be  the  case,  the  name  of  Fortterianui  would  be  ill  applied,  tat 
the  name  would  remind  us  of  one  species,  whilst  the  description  would 
qqply  to  another. 

GaTOSTOMUS  AUR10LU8,  LcSU. 

I  cannot  do  more  than  mention  tiiis  species,  as  I  possess  only  a 
few  spedmens,  and  all  very  young,  between  three  and  four  mches 
long.  The  general  characters  of  the  species  are,  however,  afaready 
weD  indicated  upon  them.  A  thick  and  stout  head,  almost  as  hi^ 
aa  long,  truncated  in  front ;  the  considerable  development  of  the 
operculum  at  the  expense  of  the  suboperculum ;  tiie  sides,  the  scales, 
their  uniformity  upon  all  the  regions  of  the  body,  and  thdr  rhoni* 
bcidal  form,  such  are  the  traits  which  characteriie  it 

Hie  speeieB  would  thus  extend  forther  northwards  than  has  been 
known  heretofore.  It  is,  however,  still  important  to  verify  tiie 
foot,  either  by  comparing  young  0.  aureolm  ci  Ltke  Erie  with  tfaese^ 
or  by  procuring  lio'ge  spemmens  from  Lake  Superior,  to  0(»npare 
then  wiA  speeimeDa  of  the  other  lakes. 
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I  po8M8i  a  eomi^to  aeries  of  indhidiials  of  ihk  speeieB,  from  Ae 
flbe  of  eleren  inches  np  to  serenteen.  Mj  descripiiaii  was  msde 
priDcipaUj  firom  the  largest,  to  bring  it  nearest  to  thai  of  C.  Bai 
mmiuM  ;  but  I  must,  at  the  oatset,  remark  that  the  chaiaeten  bd- 
tieed  are  die  same  in  alL  Not  possessing  a  qpeeimen  of  (7.  JSTwh^ 
fitus,  I  haYe  referred  to  the  description  Dr.  Richanisop  has  pTsn  in 
estabhflhing  the  points  of  eomparison. 

.  The  general  form  of  the  body  is  Tory  regolar ;  the  donal  sad 
Tentral  lines  dreiunscribe  an  elongated  oval,  approaching  toa  eyEnder 
towards  the  head,  and  to  a  parallelogram  along  the  taiL  lliegiestQit 
drcnmference  taken  on  the  line  of  the  greatest  hei^t,  that  is  to  iij, 
before  Uie  dorsal,  is  nine  inches  and  a  hslf.  The  odes  are  compreand; 
the  bodypasses  to  the  head,  or,  we  might  rather  say,  the  head  pasM 
to  the  body,  withoat  any  enlargement  on  the  ni^  of  the  neck. 
The  greatest  height  ci  the  body  does  not  become  doable  tbe 
greatest  thickness,  this  latter  being  taken  at  the  yery  ori^  of  tbe 
trunk ;  thence  it  diminishes  gradually  and  insensibly  towards  tlie 
caadal  re^on,  and  the  proportion  beg^ls  to  become  progrssBfelf 
stronger  in  fis^yor  of  the  height  from  the  posterior  mar^  of  the 
dorsal. 

The  head  itself  is  yery  smooth,  and  coyered  with  a  thick  skin;  it 


The  moaih  is  pbmd  nnmedifttety  benetfli  ilie  exfaremiiy  of  the  ro»- 
tram ;  H  is  of  medfaim  rize,  Tezy  protraeli^ 
tnd  eaoly  rocmres  the  largest  finger  beyond  the  first  i^ialanz.  Its 
Eps  are  oanmcnlate ;  the  upper  is  thin,  and  of  equal  breadth  on  the 
whole  oiromnferenoe  of  the  jaw ;  it  Elates  itself  from  the  anj^e  of 
tiie  month,  to  pan  to  the  thickened  and  roimded  lobes,  with  firinged 
drevmference  of  the  lower  jaw ;  these  fringes  are  eqnally  viaiUe 
on  the  mar^  of  the  upper  lip ;  the  two  lobes  are  mnted  on  flie 
qrmphjiis  of  the  jaw,  by  a  narrow  ooteeoos  sfip ;  the  oarondes 
whioh  oorer  their  surface  are  scarcely  more  mari^ed  than  those  of 
tiie  upper  Hp.  On  the  head  we  remark  seToral  rows  of  pores  aimilar 
to  lliose  of  O.  Sudianiui  and  other  spedes.  These  rows  are  per- 
feettydistinct  in  individoals  preserved  inalcohoL  One  of  them  is  the 
eontfaraation  of  the  lateral  line  of  the  body;  it  passes  along  the  npper 
nar^  of  the  operculum,  descends  beneath  the  orbit,  and  terminates 
on  the  end  of  the  snout,  describing  some  undulations  on  its  pas- 
sage* The  second  row  beg^ls  at  the  nostrils,  and  terminates  on  the 
oedpat,  a  little  before  the  union  of  the  head  with  the  body,  on  which 
pdnt  of  union  we  obserye  a  third  sin^e  row,  muted  transversely 
by  its  two  extremities  to  the  first  double  row.  finally,  a  fi>urth  row 
is  aituated  upon  the  fiu^e,  and  follows  the  outer  mar^  of  the  pre- 
operculum* 

The  opercular  apparatus  diflfors  from  tiiat  of  0.  Sud$(mm$y  as 
described  by  Dr.  Bichardson,  in  two  of  its  bones,  the  preoperoulum 
and  the  interoperculum.  This  latter,  in  the  q)ecies  which  is  here 
referred  to,  has  exactly  the  length  of  the  suboperculum,  though  it  is 
more  robust  and  of  more  irregular  form.  It  has  a  median  carina  on 
iia  anterior  angle,  whose  extrenuty  reaches  that  of  the  preoperculum 
in  oontact  with  the  lower  maxillary ;  the  posterior  part,  contiguous  to 
the  operculum  and  suboperculum,  is  triangular,  and  rises  to  one-third 
of  the  heif^t  of  the  anterior  mar^  of  the  operculum.  The  pre- 
operculum is  more  slender,  more  dongated,  and  narrower  than  the 
interoperculum ;  its  form  is  that  of  a  very  opened  crescent. 

The  brandiial  fissures  are  very  large,  and  somewhat  approximated 
on  the  isthmos,  where  the  membrane  passes  to  flie  integuments  of 
the  abdomen,  appearing  somewhat  like  a  transrerse  ftnow. 

The  intestinal  canal  measures  twice  tiie  length  of  the  body.    The 
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body  of  the  how^^  wU<k  10  nim  inbject  to  m  gndami  dimjnfl 
tlio  stalk  to  itfl  upper  ac^le. 

The  air  bl^tdder  is  comprised  af  two  eom|nrtaieQte  ;  Urn  1 
ptar  diaped,  and  not  quite  half  the  kngtli  of  ttia  poeJorii 
form  k  cyibdrical. 

Tho  cobr  of  thk  fieh  id  bloiah  gf&y  on  tbe  back,  the  bead 
iid^ ;  upon  the  ddci  an  omng^-^lorod  red  txnt^  with  m  1 
MAMtion,  combiiiea  itself  with  the  mam  color ;  Ibe  hmUj 
loifef  tide  af  the  head  are  whid^b.     Tbe  pectoral  aad  rm 
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We  hft?e  itrted  abofe^  wfatn  spB^Sang  of  tfie  geiMrio  ehameters, 
IkB  reasons  wfakdi  htrTe  induced  us  to  ehange  flie  name  of  this 
yaiea,  and  to  work  oat  again  its  wjnaajmj.  Therefore,  nothing 
:B0ie  remains  to  be  said  on  this  pomt,  and  we  prooeed  to  gm  a  fbU 
:4asci'lpthMi  of  it,  also  eomparing  it  with  the  above  speoies,aDd  regret> 
•Img  that  we  haire  been  nnable  to  compare  it  in  nature  -m&k  the  O. 
JBtdmmbu.  As  described  by  Dr.  Biohaidson,  his  O.  Jbnterjmut, 
fVlueh  is  oar  Autaroj  is  rather  compared  with  that  species  than 
i4aBcribed  in  detail,  and  as  these  two  spemes  are  Tory  diflerent  fiom 
odier,  the  comparison  has  not  been  made  in  its  most  minato 
ies. 
The  body  is  sabcylindrical,  compressed.  Its  general  form,  leei 
and  stoat  than  in  the  preceding  species,  presents  the  same 
-ngidarity  of  oatiines,  and  the  same  harmony  of  the  regions  among 
AenselYes.  The  greatest  hei^t  correspmids  also  to  the  anterior 
of  the  dmnal,  and  forms  the  fiftti  of  the  whole  length,  the 
esdaded ;  this  height  forms  fiTC^MTenths  of  the  greatest 
i  of  the  body,  which  corresponds  to  the  immediate  back  of 
I  head.  The  dimination  is  gradual  towards  the  tail.  The  head 
I  exactly  tiie  fifth  of  the  whole  lengUi,  and  it  is  of  coarse  coft> 
four  tnnes  in  that  of  the  body,  the  eaodal  incladed.  It  is 
compressed  as  in  the  preceding  species,  bat  less  roanded 
im  tiie  apper  sar&ce,  more  ekmgated,  more  conical,  and  the  rostraa 
mtme  prominent.  'Rte  skoll  is,  howefer,decSvoas.  The  nostrils  are 
'  large.  The  position  of  the  eyes,  opposite  the  rostrum  and  the 
I  of  the  operculum,  has  the  same  relations  as  in  the  preceding 
The  mouth  is  larger,  and  seems  to  be  idaced  more  baok> 
» on  accoont  of  the  developement  of  the  nose,  but  the  upper  lip, 
i  we  extend  it,  easily  reaches  to  ite  extremity.  The  lips  are 
dcTetoped,  and  covered  with  more  prominent  caruncles.  The 
two  kbes  espe<nally  are  more  extended,  and  are  not  at  all  attached 
to  each  otiier  on  the  maxillary  ^mphysis,  as  they  are  in  thepreced* 
iBg  spemes,  being  in  this  respect  more  independent  of  each  otherw 
CEL2,fc4.) 

The  surface  of  the  head  is  coyered  iritii  a  smooth  skin,  throuj^ 
sriuch  the  rows  of  pores  open,  upon  the  whde,  rimilar  to  those  which 
we  h»ye  described  in  the  preceding  species. 
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tbe  nppor  maripii  tliaii  at  tfie  kmer^  whidi  is  obBqw; 
k  ahaoat  straight.  The  sobopereuluni  is  mow 
of  its  lower  xnar^  bemg  leaa  oonrez.  The 
■a  extended  qq  its  poatenor  exlreuiity)  lAnA 
taiopg  the  anterior  maign  of  flieoperealimt.  The 
I  iwj  conrezy  and  afanoat  amooMi*  ^Die  preoperouhB 
is  knger  and  mote  dander  than  the  interopercaliim,  and  t»ypartiflB' 
aBf  bffoftder  than  m  flie  pteeedmg  apedea. 

The  hrandualfiflBurea  are  large  also;  the  branehketegal  meoAfaM 
is  strong  and  ihkk ;  it  oontams  tiiree  raja.  The  dorsal  fin  is  qoai' 
nngnlar,]iB  postesiormargpn  eqoalsm  hd^two^hirds  of  ita  antenor 
margjinf  where  we  obaerre  two  or  three  small  mdimentarj  raji| 
wAtmk  aitirolatiQns.  Its  upper  margpn  is  almost  strai^^t  or  sabeoa- 
caTe.  The  anal  is  kmg,  and  attains  the  base  of  the  oaodal  in  dii 
male,  whilst  it  is  shorter  in  the  female ;  its  anterior  and  posterior 
Bar;^nB  are  parallel  on  the  first  two4hirds;  beyond  which  they 
approach  each  oflter  to  form  a  triangle,  and  to  terminate  the  fin  ia 
a  more  or  less  obtose  pcnnt.  The  caudal  is  notched;  the  sesiei 
advance  more  on  the  base  <^  the  lower  lobe,  which  predonmiatM 
slightly  OTer  the  upper;  but  Hob  character  is  not  ccmstant ;  I  ban 
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The  sealesy  very  smiU  ftfe  the  anterior  pert  of  the  tmnk^  inerease 
m  cue  towards  the  tail^inthoat,  however,  attaining  to  the  dimensioiie 
of  the  qteoies  above  mentioned,  nor  even  to  those  of  (7«  Sud$(miu$. 
This  increase  of  the  scales  firom  the  head  to  the  tail  is  real,  and  agrees 
with  the  imbrication.  Their  form  is  irregular  and  very  variable,  thougjb 
we  may  say  that  they  are  generally  oblong,  of  greater  length  than 
lieij^t,  with  convex  marguis,  which  are  undulated,  and  never  parallel 
and  stnught,  like  the  upper  and  lower  mar^iis  of  the  scales  in  the  pre- 
eeding  species.  Now  and  then  we  may  find  a  few  drcular  ones,  but 
ibey  are  exceptions.  Those  which  cover  the  shoulders  are  still  mudi 
larger  than  those  situated  between  the  pectoral  fins  on  the  lower  sur- 
&€eof  the  abdomen.  The  lateral  line  is  median,  slightly  inflected  on 
the  abdomen  before  the  dorsal.  It  rises  a  little  on  the  pedicle  of  the 
oaodaL  The  abdominal  walls  are  covered  with  a  blackish  pigment 
The  length  of  the  mtestinal  canal  is  contained  twice  and  ahJf  m  that 
of  the  body.  The  pharyngeal  bones,  though  having  the  same  stmo- 
tore  as  in  Uie  preceding  species,  are,  however,  much  more  slender, 
and  their  teeth  are  much  more  feeble,  thinner,  and  sharper  on  their 
.otremity. 

The  air  bladder,  equally  divided  into  two  compartments,  presents 
■this  diffiurence,  that,  instead  of  being  cylindrical,  Uie  posterior  com- 
partment tenxunates  in  a  pointed  cone.  The  size  and  the  relative 
proportions  remun  almost  l^e  same  in  the  two  species. 

The  cobr  is  an  olive  yellow,  very  dark  on  the  back  and  head, 
where  it  passes  to  the  green  on  the  sides.  Following  the  course  of 
the  lateral  line  there  is  a  band  of  a  very  brilliant  carmme  red,  without 
precise  outlines  circumscribing  it.  In  the  females  the  red  is  less 
fively,  and  the  belly  remains  white.  The  dorsal,  caudal,  and  pec- 
toral fins  are  colored  like  the  back ;  the  ventrals  and  the  anal  like 
the  abdomen,  but  of  a  more  intense  yellow.  The  rays  are  of  an 
aUve-cobred  green. 

This  species  occurs  firequently  akmg  the  northern  shores  of  Lake 
Superior.    I  secured,  however,  meet  of  my  qtecimens  at  the  Pic. 

OBiruB  ALBiminm,  Heok. 

This  genua  has  been  known  only  m  the  Old  Worid,  until  I  die- 
wvered  the  speciea  deaoribed  belowy  whioh  was  eao^  at  tiie  SanU 
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pioloDgaiaoii  of  tiie  lostaram.  The  movili  is  smiH;  flielipivlMk 
border  it  are  mach  reduced,  smooth,  nerer  canmeolated,  aod  do 
not  extend  themselveB  on  tiie  lower  jaw  under  the  fiirm  of  kbet. 
This  character  is  well  represented  on  figure  2  of  FL  2.  At  the 
angles  of  the  moathi  the  npper  fi^  boid  slig^Uly  ferwaids  to  join  Iki 
nuddle  of  the  bianbh  of  the  bwer  maziUaiy ;  tfaej  here  taat  a 
small  timnel,  on  whose  outer  mar|^  is  a  small  baibel, 
very  difficult  to  reoogniie.  To  this  genus  we  mnst  refer  the . 
eu$  atronoiUB^  (Cyprinns  aMtaasns  MUA.')  and  L.  nagutua  Ajns. 
Thon^  the  fort  of  these  spedes  has  not  the  character  of  a  nrj 
prominent  rostnim,  the  stmctore  of  the  moatii,  and  the  piesence 
of  the  barbel,  justify  this  approximation. 

Here  are  still  other  species  of  this  genus  finmd  in  the  United 
States,  yet  imperfectly  known,  which  will  hereafter  also  take  their 
place  here.  Anatomical  study  will  doubtless  reveal  other  chaiadcis 
than  those  which  external  condformation  already  pves,  and  will  abD 
teach  us  the  value  of  this  singular  group  in  the  femily  of  Cyprinoids. 
At  pre80i#  I  cannot  help  conadering  the  Bhimchthya  of  Ncill 
America  as  a  diminutive  of  the  group  of  the  Labeos  of  Africa  wai 
the  East  Indies. 


Bhiniohthts  MABMOBATUS,  AgiSB. 
Fl.  n.,  figs.  1  and  2. 
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▼eiy  large  and  nesr  Ae  oilnts.  Hie  rortmm  exoeeda  the  lower  jaw 
hj  the  whole  length  of  the  opening  of  the  montii.  This  latter  is 
email,  aemi-elliptieal,  wken  the  jaws  are  closed ;  when  opened,  it  has 
the  fenn  of  a  crescent  whose  cjrcimgference  would  be  formed  by  the 
upper  jaw,  haymg  below,  as  a  base,fll  elliptical  and  roonded  outline 
of  the  bwer  jaw.    The  barbel  is  aboat  a  twelfth  of  an  inch  long. 

The  ftce  and  the  opercular  apparatus  are  smooth  like  the  head. 
The  preopereohnn  is  hidden  beneath  the  fleshy  cheeks.  The  oper- 
cidnm  is  large,  concave  on  its  anterior  margin,  roonded  on  the 
upper ;  the  lower  is  straight  and  obliqne,  beneath  which  is  the  thin 
and  narrow  sabopercular  lamina.  The  interoperculom  is  triangolar 
and  more  robnst.  The  branchial  fissures  are  small,  anS  extend  but 
little  to  the  fewer  surfiEu^e  of  the  head,  which  gives  to  the  isthmus  the 
fimn  of  a  triangle.  The  branchioetegal  membrane  contains  three 
thin  rays,  of  about  equal  length,  bent  and  flattened. 

The  dorsal  fin  occupes  exactly  the  middle  of  the  whole  length  of 
the  fish ;  its  form  is  quadrangular,  higher  than  long,  and  has  nearly 
straight  margins.  The  caudal  is  obtusely  notched,  its  lobes  are 
itmnded.  The  anal,  atuated  at  a  small  distance  backwards  from  the 
dorsal,  is  narrow  and  elongated ;  its  outer  circumference  is  rounded. 
The  ventrals  are  inserted  somewhat  before  the  dorsal ;  they  are 
small  fins  of  an  oblong  form,  whose  extremity  reaches  to  the  anus. 
The  pectorals  are  placed  very  low,  have  an  elliptical  form,  and  are 
more  elongated  than  the  ventrals. 

Br.  8;  D.  n, 9;  A.  n,  8;  C.  6. 1,  9,  8, 1, 4;  V.  8;  P.  14. 

The  scales  are  small  and  subcircular ;  tiie  concentric  and  radi- 
ating striae  are  easily  seen  with  a  lens.  Pomts  of  black  pigment  are 
distributed  on  their  posterior  half,  and  ^ve  to  the  surface  of  the 
body  a  punctulated  appearance.  The  lateral  line  b  in  the  middle ; 
it  is  only  feeUy  inflected  on  the  abdomen. 

The  ground  color  is  a  reddish  brown  mottied  with  black,  orange 
and  dark  green.  The  black  marbling  is  predominent.  A  kurge  spot 
of  this  color  occupies  the  basis  of  the  caudal,  where  it  radiates  on 
the  rays  of  this  fin.  The  lips,  the  mar^  of  the  branchiostegal 
membrane,  the  baEos  of  the  pectorals,  ventrals  and  anal  are  of  aa 
mtense  orange-red,  which  prolongs  itself  on  the  rays.  The  ground  of 
the  fins  is  li^t  orange. 
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Kg.  1  representB  this  spedes  of  its  natural  me. 
Y\g.  2  is  the  lower  sur&ce  of  the  head  magnified,  to  ahow  flie  ooo- 
figoration  of  the  moath. 
From  the  Sault  St.  Mary,  where  it  seems  not  to  be  infrequent 

OAToexoMUS,  Lesoenr. 

The  study  of  the  spedes  of  the  genus  Catostomm  has  becoow 
quite  as  difficult  as  ihat  of  the  genus  Leuciscus,  and  finr  the  same 
reason ;  the  multiplicity  of  species.  There  are  about  thirty  described 
or  mentioned,  very  few  of  which  are  accessible  fi>r  eomparisoiL 
Hence,  we  are  left,  either  to  identify  species  which  have  <Hily  &> 
tant  analo^es,  or  to  separate,  on  the  oilier  hand,  some  which  have 
the  closest  affinities.  Which  of  these  two  obstacles  is  the  most  bja> 
nous  to  science  ?  Doubtiess  the  first ;  since  it  leaves  science  m  i 
state  of  equivocal  stability,  during  which  no  advance  is  attempted, 
satisfied,  as  we  are  then,  with  our  present  attainments. 

In  endeavoring  to  determine  Hie  difierent  Catostomi  from  Like 
Superior,  I  began  by  comparing  them  with  species  already  knows 
from  tlie  same  geographical  zone  to  which  they  would  have  the 
nearest  relations.  One  had  been  known  for  three  quarters  of  a  cen- 
tury as  an  inhabitant  of  the  gulfi  of  Hudson's  Bay,  and  was  described 
by  Forster  under  the  name  of  Oyprinm  Cato9t(nnu$j  which,  fortj- 
four  years  later,  became  the  type  of  the  genus  Catostomus,  with  the 


or  uun  sonBioB.  tfT 

BichardBon,  I  was  oonmoed  of  lome  diflforenoes,  respectmg  the  fint, 
which  I  conmder  as  apecifio.  Beapeetiiig  the  seoond,  the  question  be* 
comes  more  difficult  to  solve,  as  Dr.  Bichardson  had  specimens  from 
two  Tevy  diflforent  localities,  firom  which  lua  description  was  made. 

Hub  complication  caused  me  to  hsatnto  for  a  kmg  while  respecting 
theae  qpedes ;  and  even  now,  thooj^  describing  the  second  specisa 
snder  a  new  name,  I  am  still  in  donbt  upon  the  following  points:  Ave 
there  veallj  two  species  of  Catostomi  with  red  bands  on  the  eldest 
lUs  would  not  be  extraordinary,  if  we  do  not  aDow  specific  diagnoses 
to  rest  upon  color.  As  soon,  howeTer^aa  the  eiistenoeof  two  9pt€im 
is  demonstrated  by  ultimate  researches,  it  is  evident  that  that  of  Lake 
HnrOQ  win  be  the  same  as  our  (7.  aurora,  whilst  that  of  Slave  Lake 
will  be  the  (7.  ForsteriamUj  the  same  which  Forster  had  in  view. 

However,  upon  consulting  the  original  Memoir  of  Forster,  I  am 
almost  tempted  to  conedder  his  second  variety  as  the  very  species  I 
dsaoribe  hereafter,  under  Htke  name  of  C.  Fart^eriamuij  and  which, 
as  we  shall  see,  is  neariy  related  to  (7.  SudmmiuM.  It  has  that  red 
tint  of  the  lateral  line,  with  the  same  general  ground  color.  If 
Ibat  be  the  case,  the  name  of  Forgteriamu  would  be  ill  applied,  for 
the  name  would  remind  us  of  one  species,  whilst  llie  description  would 
aiqply  to  another. 

Oatostomus  AUBiOLUS,  Lcsu. 

I  cannot  do  more  than  mention  this  species,  as  I  possess  only  a 
tern  specimens,  and  all  very  young,  between  three  and  four  mches 
kmg.  The  general  characters  of  die  species  are,  however,  already 
wen  indicated  upon  them.  A  tibick  and  stout  head,  almost  as  hij^ 
aa  kmg,  truncated  in  front ;  the  considerable  development  of  the 
epereohnn  at  the  expense  of  the  suboperoolum ;  the  sides,  the  scales, 
their  vnforauty  upon  all  the  redone  of  the  body,  and  ihm  rfaooh 
boidal  form,  such  are  the  traits  which  characterise  it. 

The  spedes  would  thus  extend  fiirther  northwards  than  has  beeft 
known  heretofore.  It  is,  however,  still  important  to  verify  die 
(hetydtfaflr  by  comparing  young  (7.  aureoliis  of  Lake  Erieirith  these, 
or  by  procuring  large  spemmens  from  Lake  Superior,  to  oompare 
dMB  widi  qpecimsoa  of  dw  odier  lakes. 
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CATOSTOlfUB  F0R8TBBIA5US|  Ag^M. 

I  po886CB  a  complete  series  of  individuals  of  tbis  spedes,  from  tte 
size  of  eleven  inches  up  to  seventeen.  My  descriptkm  wai  made 
principally  firom  the  largest,  to  bring  it  nearest  to  that  of  (7.  JBU- 
mmiui ;  but  I  must,  at  Uie  outset,  remark  that  the  charaeten  ao- 
tieed  are  the  same  in  alL  Not  possessing  a  spedmen  of  (?•  Jliufap- 
niuMj  I  have  referred  to  the  description  Dr.  RichardsoD  has  g^veii  in 
establishing  the  points  of  comparison. 

,  The  general  form  of  the  body  is  very  regular ;  the  donai  lad 
ventral  lines  circumscribe  an  elongated  oval,  approaching  to  a  eyfinder 
towards  fliehead,and  to  a  parallelogram  alcmg  the  tail.  Thegreatesi 
circumference  taken  on  the  line  of  the  greatest  height,  that  is  to  say, 
before  the  dorsal,  is  nine  inches  and  a  half.  The  sides  are  eompresMd; 
the  body  passes  to  flie  head,  or,  we  might  rather  say,  the  head  panw 
to  the  body,  without  any  enlargement  on  the  nape  of  the  neck 
The  greatest  height  of  the  body  does  not  become  double  tlie 
greatest  thickness,  this  latter  bemg  taken  at  the  very  ori^  of  tlie 
trunk ;  thence  it  diminishes  gradually  and  insensibly  towaidi  the 
caudal  re^on,  and  the  proportion  be^ns  to  become  progicsavdjy 
stronger  in  iGekVor  of  the  height  firom  the  posterior  margm  of  tk 
dorsal. 

The  head  itself  is  very  smooth,  and  covered  with  a  thick  skin;  it 


The  moaifa  is  pbmd  nnmedifttety  benetfli  ilie  exfaremiiy  of  the  ro»- 
tram ;  H  is  of  meffiam  rize,  Tezy  protnctito 

tnd  eaoly  receiras  the  largest  finger  beyond  ihe  first  i^ialanz.  Its 
Eps  are  oanmcnlate ;  the  upper  is  thin,  and  of  equal  breadth  on  the 
whole  oiromnferettoe  of  the  jaw;  it  Elates  itself  from  tiie  anj^e  of 
ibd  month,  to  pan  to  the  thickened  and  ronnded  lobes,  with  firinged 
ebeomfinenoe  of  the  lower  jaw ;  these  finnges  are  eqnally  viaiUe 
on  tfie  mar^  of  the  upper  lip ;  the  two  lobes  are  mnted  on  ihe 
qviphyBS  of  the  jaw,  by  a  narrow  eataneons  sfip ;  the  carondes 
wbioh  oorer  tiieir  smrface  are  scarcely  more  mari^ed  than  those  of 
Ae  upper  lip.  On  the  head  we  remark  soToral  rows  of  pores  dmilar 
to  flKMie  of  O.  Bucboniua  and  other  species.  These  rows  are  per- 
feettydistinct  in  individoals preserved  inalcohol.  One  of  them  is  the 
oontboation  of  the  lateral  line  of  the  body;  it  passes  along  the  upper 
nar^  of  the  operculum,  descends  beneath  the  orbit,  and  terminates 
on  the  end  of  the  snout,  describing  some  undulations  on  its  pas- 
sage* The  second  row  begins  at  ihe  nostrils,  and  terminates  on  the 
Mciput,  a  little  before  the  union  of  the  head  with  the  body,  on  which 
pcHnt  of  union  we  obsenre  a  third  single  row,  muted  transversely 
by  its  two  extremities  to  the  first  double  row.  Unally,  a  fi>urth  row 
is  aitoated  upon  the  fiu^e,  and  follows  the  outer  mar^  of  the  pre- 
operculum. 

The  opercular  apparatus  differs  firom  tiiat  of  (7.  JBud$(miii$j  as 
described  by  Dr.  Bichardson,  m  two  of  its  bones,  the  preopercidum 
and  the  interopercuhun.  This  latter,  in  the  q)ecies  which  is  here 
referred  to,  has  exactly  the  length  of  the  suboperculum,  though  it  is 
more  robust  and  of  more  irregular  finrm.  It  has  a  median  carina  on 
itB  anterior  an^e,  whose  extremity  reaches  that  of  the  preoperculum 
in  contact  with  the  lower  maxillary ;  the  posterior  part,  contiguous  to 
the  operculum  and  suboperculum,  is  triangular,  and  rises  to  one-third 
of  the  heif^t  of  the  anterior  mar^  of  the  operculum.  The  pre- 
operculum is  more  slender,  more  elongated,  and  narrower  than  the 
interoperculum ;  its  form  is  that  of  a  very  opened  crescent 

The  brandiial  fissures  are  very  large,  and  somewhat  approximaied 
€D  the  isthmos,  where  tiie  membrane  passes  to  tiie  integumeniB  of 
HkB  abdomen,  appearing  somewhat  like  a  transrerse  fturrow. 

The  mtestinal  canal  measures  twice  tiie  length  of  the  body.    The 


%  oonplale  nng  asomid  the  oeeopliagQi. 
Bidi  booe,  taken  bj  ittdf^  nmiddes  in  iti  fiirm  a  noUe ;  that  is  to 
fiT,  a  cRseem  whh  a  sialk.  Whfa  this  riiort,  vobiut  and  flatteiMd 
atalk  the  two  booee  mite,  by  means  of  a  nuuenlar  bridge,  iridflh 
modify  ccoBtantlj  the  eepacalion  €i  wiudi  thej  are  capaUe.  Tke 
craeeent  preeentB  two  distinet  lidea;  one,  the  inner,  is  ooopaol, 
loonded  ad  amootti,  ad  is  only  the  oontnonation  oi  the  staDc; 
Hie  other,  cr  ooter,  is  widened,  embrainng  only  the  oirciunfeience  if 
the  orescent;  it  is  oomposed  of  foitieal  lanunm,  of  which  the  teeik 
are  the  oontinoation,  with  the  exoeption  of  two  lower  ones,  wUck 
areimpbntedontheTety  body  of  the  bone.  There  are  about  Ah^ 
teeth ;  the  lower  are  mnidi  dereloped,  strong,  and  compressed  Iat» 
aDy,  sormoonted  by  a  crown  iri^di  slopes  OTsr  their  inner  lidi. 
From  the  nuddle  <^  the  crescent  the  teefli  diminiah  abruptly  towaidi 
its  smnmit,  and  are  reduced  to  feeble  laminae,  which  are  lost  in  ths 
body  of  the  bone,  iriiich  is  also  sobject  to  a  gradual  diminnticn  fina 
the  stalk  to  its  upper  an^. 

The  dir  bladder  is  composed  of  two  compartments ;  the  anterior  a 
pearshaped,  and  not  quite  half  the  length  of  the  posterior,  wfaosi 
fiirm  is  cylindricaL 

The  c(dor  of  tins  fiih  is  bluish  gray  on  the  back,  the  head  and  Ai 
rides ;  upon  the  rides  an  orange-oolored  red  tint,  with  a  Treiy  Sm 
reflection,  combmes  itself  with  the  mam  oolor ;  the  belly  and  thi 
lower  ride  of  the  head  are  whitish.    The  pectoral  and  yental  tm 
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Mflh  odier,  the  comparison  hac  m 

peeoliarities. 

The  body  is  saboylindrical,  eomprossed.  Its  general  form,  leai 
Ikask  and  stout  tiian  in  the  preceding  species,  presents  the  same 
Mgnlariiy  of  outlines,  and  the  same  harmony  of  the  regions  among 
iieaiselTes.  The  greatest  hei,  ;ht  corresponds  also  to  the  anterior 
Mrpn  of  the  dorsal,  and  forms  the  fiM  of  the  whole  length,  the 
Modal  eBdnded ;  this  height  forms  fiTO^Mvenths  of  tiie  greatest 
ittdmess  of  the  body,  which  corresponds  to  tiie  immediate  back  of 
Iha  head.  The  diminution  is  gradual  towards  the  tail.  The  head 
bims  eiaetly  the  fifth  of  the  whole  length,  and  it  is  of  course  coft> 
iained  four  times  in  that  of  the  body,  the  caudal  included.  It  is 
itasost  as  compressed  as  in  the  preceding  species,  but  less  rounded 
m  tiie  upper  surfiice,  more  ebngated,  more  corneal,  and  the  rostrum 
Bsve  pcoimnent.  Hie  skull  is,  howefer,decfifons.  ^e  nostrils  are 
p«ry  large.  The  posttion  of  the  eyes,  opposite  the  rostrum  and  the 
nargb  of  the  operculum,  has  the  same  relations  as  in  the  preceding 
qpecies.  The  moutii  is  larger,  and  seems  to  be  jdaced  more  back- 
iaids,  on  account  of  the  deyelopement  of  the  nose,  but  the  upper  lip, 
ihen  we  extend  it,  easily  reaches  to  its  extremity.  The  lips  are 
liore  dcTetoped,  and  covered  with  more  prominent  caruncles.  The 
Nro  kbes  espe<nally  are  more  extended,  and  are  not  at  all  attached 
K>  each  odier  on  the  maxillary  symphysis,  as  they  are  in  the  precedr 
ng  species,  being  in  this  respect  more  independent  of  each  other. 
CH.  2,  f.  4.) 

The  surface  of  the  head  is  covered  witii  a  smooth  skin,  through 
shich  the  rows  of  pores  open,  upon  the  whde,  similar  to  those  which 
re  have  described  in  the  preceding  species. 


The  qmreular  appantos  is  Bmalkr  and  mofe  ooiif«z  than  in  the 
preceding  species,  and  all  tiie  bones  are  so,  proportionany,  I  haTing, 
howcTer^been  carefnl  to  take  two  indiyidnals of  the  samesiaD  ftrtte 
purpose  of  comparison.  The  operculum  is  as  broad  as  lii^  tiioo^ 
narrower  at  the  upper  margin  than  at  the  lower,  wfakdi  is  obfiqoe; 
the  posterior  mar^  is  almost  struct.  The  snbopereiilmn  is  mon 
regdar,  on  account  of  its  bwer  mar^pn  bdng  less  couwbx.  The 
interopercolom  is  less  extended  oo  its  posterior  extremity,  wUck 
emits  no  i«oceesns  along  the  anterior  mar^  of  the  opercolnoL  Hie 
outer  snr&ce  is  yeryoonYez,  and  afanostanooth.  Tte  preopercuha 
is  longer  and  more  slender  than  the  interoperoulum,  and  pruportMB' 
ally  broader  than  in  the  preceding  species. 

The  branchial  fissures  are  large  also;  thebranddostegalmembnM 
is  strong  and  thick ;  it  contains  three  rays.  The  dorsal  fin  is  quad* 
rangular,itB  posterior  margpi  equals  in  hd^two4hirds  of  its  anterior 
mar^,  whore  we  observe  two  or  three  small  m^Umentary  raji, 
without  articulations.  Its  upper  margpn  is  almost  struct  or  subeoo- 
cave.  The  anal  is  long,  and  attains  the  base  of  the  caudal  m  the 
male,  whilst  it  is  shorter  in  the  female ;  its  anterior  and  posterior 
margins  are  parallel  on  the  first  two-thhrds;  beyond  which  ihey 
approach  each  other  to  form  a  triangle,  and  to  terminate  die  fin  ia 
a  more  or  less  obtuse  pcnnt.  The  caudal  is  notched;  the 
advance  more  on  the  base  of  the  lower  lobe,  which 
slightly  over  the  upper ;  but  dus  character  is  not  ccmstant ;  I  ban 
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The  scales,  very  smiU  ftfe  the  anterior  part  of  tiie  tmnk,  inereaae 
in  cue  towards  the  tail,  withoat,  however,  attainmg  to  the  dimensioiis 
of  the  qteoies  abore  mentioned,  nor  even  to  those  of  O.  HMd^onim. 
This  increase  of  the  scales  firom  the  head  to  the  tail  is  real,  and  agrees 
with  the  imbrication.  Their  form  is  irregular  and  yery  variable,  thoii|^ 
we  may  say  that  they  are  generally  oblong,  of  greater  length  than 
lieij^t,  with  c<mvez  mar^ns,  which  are  undulated,  and  never  parallel 
and  straight,  like  the  upper  and  lower  mar|^  of  the  scales  in  the  pre- 
eeding  species.  Now  and  then  we  may  find  a  few  circular  ones,  but 
they  are  exceptions.  Those  which  cover  the  shoulders  are  still  much 
larger  than  those  situated  between  the  pectoral  fins  on  flie  lower  sur- 
&€eof  the  abdomen.  The  lateral  line  is  median,  slightly  inflected  on 
the  abdomen  before  the  dorsal.  It  rises  a  little  on  the  pedicle  of  the 
wadaL  The  abdominal  walls  are  covered  with  a  blacldsh  pigment 
She  length  of  the  mtestinal  canal  is  contained  twice  and  ahalf  in  that 
of  the  body.  The  pharyngeal  bones,  though  having  the  same  stmo- 
tore  as  in  the  preceding  species,  are,  however,  much  more  slender, 
and  their  teeth  are  much  more  feeble,  thinner,  and  sharper  on  their 
0ztremity. 

The  air  bladder,  equally  divided  into  two  compartments,  presents 
.tUs  di£brence,  that,  instead  of  being  cylindrical,  the  posterior  com- 
partment terminates  in  a  pointed  cone.  The  size  and  the  relative 
proportions  remun  almost  Uie  same  in  the  two  species. 

The  color  is  an  olive  yellow,  very  dark  on  the  back  and  head, 
where  it  passes  to  the  green  on  the  sides.  Following  the  course  of 
the  lateral  line  there  is  a  baud  of  a  very  brilliant  carmine  red,  without 
precise  outlines  circumscribing  it.  Ld  the  females  the  red  is  less 
£vely,  and  the  belly  remiuns  white.  The  dorsal,  caudal,  and  pec- 
toral fins  are  colored  like  the  back ;  the  ventrals  and  the  anal  like 
the  abdomen,  but  of  a  more  intense  yellow.  The  rays  are  of  an 
olive-coknred  green. 

This  species  occurs  firequently  afeng  the  northern  shores  of  Lake 
Superior.    I  secured,  however,  most  of  my  specimens  at  the  Pic. 

OmruB  ALBimvus,  Heek. 

This  genus  has  been  known  only  m  the  Old  Worid,  until  I  die- 
wvered  the  qwdea  deaoribed  below,  whioh  was  eao^  at  tiie  SanU 
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011  of  tta  interoptroohmif  tiiis  bone  bong  hiddM  beldiid  the  pro- 
operonhim.  The  bnnehiofltegal  nysy  fhrae  in  number,  are  flattened 
nd  ei)oe«itelj  tfain,  ifanort  eqnal  in  fbim  and  in  nae,  and  di^fly 
arebed. 

13iedonal  finii  U^ertiban  longhand  ntoated  about  on tbendddle 
of  the  baok.  Its  anterior  margin  is  twioe  aa  hi^  aa  iii  poiteiior. 
The  npper  margpi  ie  strai^t  There  are  ten  rays,  of  which  the 
anterior  ia  short  and  nndivided ;  the  bifurcation  is  repeated  to  the 
third  degree  on  the  central  rays.  The  candal  is  long  and  furcated ; 
the  rays  are  twice  bifurcated ;  the  largest  only  have  sli^^t  indica- 
tioDB  of  a  threefold  division.  The  anal,  placed  behind  the  dorsal,  ia 
broad,  bat  less  high  than  this  latter ;  its  mar^ns  are  straight ;  it 
eCmtains  eleven  rays,  of  which  two  are  rudimentary  and  undivided  al 
iki&  anterior  margin.  Those  of  the  centre  show  the  traces  of  a 
triple  bifurcation.  The  ventrals,  narrow  at  tfamr  base,  extend  con* 
siderahly  at  their  circumference,  which  is  rounded ;  they  are  situated 
befiire  ^e  dorsal,  and  contain  eight  rays,  the  first  bemg  simple,  the 
fife  following  subdivided  to  the  third  degree.  The  pectorals, 
namwor  and  more  elongated  than  the  ventrals,  are  inserted  behind 
Hm  soboperculnm  at  a  small  distance  &t»n  this  bone.  There  are 
eleven  rays ;  tiie  first  does  not  bifurcate  at  all,  though  it  is  articu- 
lated ;  the  six  following  are  articulated  <m  their  last  third  only ;  the 
five  remaining  are  very  short. 

Br.  8;  D.  I.  9.  A.  H.,  10;  0.  4. 1.  9.  8. 1.  4;  V.  8;  P.  11. 

The  scales  are  of  medium  siie,  and  about  equal  cd  all  re^ons  of 
tbe  body.  Their  form  is  subcylmdrical ;  the  concentric  and  radiating 
Btrise  are  visible  only  under  tiie  microsc<q>e.  The  lateral  line  ia 
lig^y  inflected  from  the  upper  angle  of  the  opercular  apparatua 
a|Kni  the  abdomen,  to  rise  again  opposite  the  dorsal,  and  thence  con* 
linues  in  a  straight  line  towards  the  tail,  fi)llowing  the  middle  of  the 


The  baek  is  of  a  yellowish  green,  with  the  ontlinia  of  the  scalee 
Uaek.  The  upper  sm&ce  of  the  head  and  the  snout  aie  of  a  daricer 
tinft.  The  Amm,  tiie  opercular  apparatus  and  tiie  odea  have  a  brit 
Bant  dlvery  reflection,  with  a  more  marked  mediu  band.  Theie 
lie  some  reddish  spots  on  the  bioe  and  tiie  opercular  qqparataa, 
Elding  sometimea  into  a  nmfbnn  reddish  tint  aU  ovet  tbe  head  and 
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shoulders.  l%e  iris  is  goldrcolored ;  fhe  fins  an  of  •  mdferm  edbr, 
a  transparent,  pale  yellow. 

Fig.  1  represents  the  fish  of  natural  rise.  Figs.  2  and  8  are  Oh 
largedy  to  show  the  characters  of  the  month  and  tbe  jaws. 

This  species  is  yery  common  at  the  Saoltc^  St  Mary ;  wpBomtn 
were  also  obtained  from  the  Fic« 

GoBio  FLUMBEUS,  Agass. 

This  species  is  widely  distinct  firom  Oobio  eatarOiCfyBj  die  only 
species  of  that  genus  fonnd  in  North  America  which  has  hitfaoio 
been  described.  The  body  is  elongated,  sabcylindrical,  com|»«8sed ; 
its  greatest  length  is  about  seven  inches.  The  head  is  contained 
somewhat  more  than  four  times  in  this  length,  and  the  height  rf  the 
body  forms  exactly  the  fifth  of  it.  The  back  is  very  slig^dy  oonTex; 
the  belly  describes  a  very  marked  curve ;  the  tail  beyond  the  anal  fin 
straightens  almost  abruptly.  The  head  itself  is  c<Mucal,  irregulariy 
quacbangular,  the  upper  sm&ce  being  very  flattened,  aometinies 
evon  concave  on  the  middle  line,  and  the  lower  soifiuse  plaiiL  The 
eye  is  situated  at  the  upper  re^on  of  the  fiu^ ;  its  diameter  is  one 
fourth  of  an  inch.  The  nostrils  are  large  also,  and  ritoated  in  eiroi- 
lar  cavities  at  the  upper  part  of  the  &ce.  The  anterior  opemng 
is  oblong ;  its  canal  i^  oblique  firom  behind  forwards ;  its  posterior 
margin,  when  extended,  forms  a  cover  to  the  second  opeiung,  which 
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The  donftl  is  atoitod  ezaeUy  on  the  middle  of  the  whole  length, 
somewhat  fiurther  back  than  in  Q-.  cataarffcUB;  it  is  higher  than  long. 
The  oaudal  is  notched ;  its  lobee  are  pomted.  The  anal  is  someidiat 
mailer  than  the  dorsal,  but  it  has  the  same  form.  The  ventrals, 
Ktuatod  somewhat  in  front  of  the  dorssl,  are  rounded  on  their  cir- 
oomferenoe.  The  pectorals  are  narrower  than  these  latter ;  they 
are  also  more  elongated  and  more  rounded  on  their  dronmferenoe ; 
their  form  is  oblong. 

Br.  8;  D.  I.,  9;  A.  L,  9;  C.  5, 1.,  9,  8, 1.,  4;  V.  H.,  8; 
P.  16. 

ISie  scales  are  large ;  we  can  scarcely  comit  rizty  rows  from  the 
pDs  to  the  candal ;  somewhat  oblong  on  the  sides,  they  are  sabcir- 
cdar  on  flie  back  and  belly.  We  readily  perceive  with  the  magni- 
i^ing  i^ass  the  concentri(»I  and  radiating  stri«.  The  lateral  line  is 
deflected  on  the  abdomen  into  an  open  cnrre,  and  recovers  its  direct 
Hne  beyond  the  dorsal,  towards  the  tail.  It  is  aknost  central  in  its 
whole  course. 

The  head,  the  back,  and  the  upper  half  of  the  sides  are  ash-gray. 
A  nanow  lead-colored  band  extends  along  the  upper  ude  of  the  lat- 
eral fine.  33ie  abdomen  is  yellowish  white,  interspersed  with  small 
gray  points  on  the  scales.  G^ie  lower  ttde  of  the  head  and  belly  is 
of  a  uniform  color.  The  dorsal,  caudal,  and  pectorals  are  gray,  the 
▼enlnls  and  the  anal  yellow.  The  largest  spedmens  of  this  species 
are  from  Lake  Superior.    We  have  also  a  few  from  Lake  Huron. 

I  am  weU  aware  that  tiie  poedtion  of  this  species  in  the  genus  Gbbio 
is  aot  natural,  as  it  has  neither  the  particular  cut  of  the  outline  of 
fbe  head  which  characterizes  the  European  spedes  of  Gobio,  nor 
their  narrow  dorsal,  nor  their  projecting  barbel,  nor  their  pharyngeal 
teefli,  but  I  am  unwilling  to  establish  a  new  genus  for  it  before  I 
have  org^niaed  tiie  American  Cyprinidsd  more  exteudvely.  I  will 
only  add  that  were  it  not  for  the  barbel  this  species  might  be  very 
prcqperly  placed  in  the  genus  Leuciscus.  But  the  European  Leudsci 
have  not  rudiments  of  such  appendages  on  the  sides  even  of  the 
mouth ;  while  all  the  spedes  of  Cyprindo  of  North  America,  which 
have  been  referred  to  the  genus  Leuciscus,  have,  as  for  as  I  know, 
audi  short  barbels.  I  am  therefore  inclined  to  believe  that  these 
spedes  will  have  to  be  removed  from  tiiak  gems,  Leuciscus,  and 


t  hj  dMflaelfes  a  distmet  gemis,  to  whieh  my  CMno  pbm^ 
kMj  vS  ibo  bdong,  aa  it  is  not  to  be  separated  genericallj  firaa 
I  pa/dtWto  and  other  American  spedea. 


LiuonouB  noHTAUBy  Agaas. 
Fl.  m.,  fig.  4. 

At  fiist  si^  this  spedea  remmds  ns  of  X.  comutuM  of  New  T^ 
hmL  to  which  it  bean  a  close  resemblance.  Its  general  form  if 
iban  and  sttmL  Its  ndes  are  mnch  compressed.  The  back  is  veiy 
ooDTdx.  The  hmght  of  the  body  is  proportionally  great,  and  is  coo- 
mined  only  four  times  in  the  whde  length,  firom  the  anterior  extremitj 
of  the  head  to  the  tenmnation  of  the  caudal.  It  has  thus  a  cozpih 
knt  i>rm,  and  is  eyen  Ugber  than  L.  eormUut.  The  tiul  iJn 
hsees  1:5  dimensious  less  abruptly.  The  head  itself  participates  of 
the  a'::-remted  form  of  the  body ,  being  somewhat  leas  than  a  4uart«r 
of  its  length.  Its  upper  surfiace  is  rounded,  very  decliTons,  andde- 
xeais  abruptly  on  the  snout,  which  renders  it  very  obtuse,  rounded, 
and*  as  it  were,  prominent  The  eyes  are  large  and  circular,  pio> 
pnoi^T  larger  than  in  L.  oomutmj  and  approach  less  to  the  top 
jf  the  head.  They  are  situated  but  litUe  nearer  to  the  end  of  the 
sacKU  uian  to  the  posterior  mar^n  of  the  opercular  apparatus.  The 
lOwer  siarpn  of  their  orbit  corresponds  to  a  horixontal  line  traoed 
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iBBBk  iiie  form  of  a  orescent  on  whose  oonvezity  fhe  bnmohioetogal 
■Moibrane  is  oontinned  to  the  upper  marg^  of  tiie  operonlnm. 

The  branchial  fissores  are  large.  There  are  fliree  stron^j  deret 
oped  branchiostegal  rays,  flattened  and  arched.  The  two  enter  on 
eaeh  ade  may  approach  very  near  to  each  oilier  on  the  middle  line 
of  the  lower  snr&ce  of  the  head,  where  they  are  parallel  for  a  short 
Stance.  The  branchiostegal  membrane  is  endowed  with  great 
daalacity. 

The  rays  of  the  centre  of  all  the  fins  are  biforcated  to  the  tUrd 
degree.  In  front  of  the  dorsal,  of  the  anal  and  of  the  ventrals  we 
Mnark  the  mdiment  of  a  spinons  ray,  often  very  diiiicnlt  to  recog- 
isfae.  The  folbwing  ray  is  never  biforcated,  thongh  distinctly  articn* 
iMed  aa  tiie  remaining  ones ;  this  is  also  the  case  with  the  ray  of 
liie  anterior  mar^  of  the  pectorals,  and  with  the  great  outer  ray 
of  the  lobes  of  the  candal,  which  for  this  reason  is  stonter. 

fHie  anterior  mar^  of  the  dorsal  fin  corresponds  exactly  to  fhe 
noddle  of  the  length  of  the  body,  excluding  the  caudal ;  so  that  it 
extends  behind  the  most  prominent  part  of  the  back,  along  the  curve 
of  tfia  posterior  half  of  the  body ;  its  length  nearly  equals  the  height 
of  its  anterior  margin ;  its  upper  margin  is  very  sli^tly  rounded. 
Tbf&  aaai  is  both  lower  and  shorter  than  the  dorsal,  but  its  length 
eqmls  its  hei^t.  Its  outer  mar^  is  ahnost  straight.  The  caudal 
is  admirably  regular ;  its  posterior  mar^  is  notched  by  a  subcircn- 
lar  orescent ;  the  ventrals  are  obbng,  rounded,  when  extended ;  their 
ontar  drcmnference  equals  three  widths  of  their  base ;  their  poste- 
rior extremity  passes  somewhat  beyond  the  anus.  G^ie  pectorals 
hare  precisely  the  general  form  of  the  ventrals,  but  they  are  larger ; 
tiiflir  terminal  extremity  is  almost  contiguous  to  the  base  of  insertion 
of  the  ventrals. 

Br.8;  D.I.,9;  A.  10;  C.  8, 1.,  9,  8,  L,  8 ;  V.L,8;  P.M. 

Tlie  scales  cover  more  than  half  of  each  other  by  imbrication ;  they 
am  oUong  in  the  vertical  direction,  and  seen  in  their  natural  posi- 
tioOy  they  represent  losenges  wUch  vary  a  little  according  to  the 
rogbns ;  the  largest  occupy  the  middle  re^on  of  the  body  as  fieu:  as 
Hie  pedide  of  the  tail ;  but  on  this  latter  re^on  they  are  broader 
in  proportion  to  their  height.  On  the  back  they  have  almost  the 
na  and  the  form  of  those  of  the  taiL    On  the  bdly  they  are  muck 
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and  mibdroular.  TIw  lateral  fine  emres  sHghttj  on  the 
abdomen  as  fiyr  as  the  hei^  of  d^  aofieiior  mar^  of  the  donal, 
whence  it  continues  ahnost  direcdj  wwmnls  the  tail^  approaching 
nearer,  however,  to  the  lower  line  of  die  bodj. 

Small  circular  shields  with  depressed  surface,  surmoimted  with 
very  small  corneal  and  acute  points,  cover  the  sorfiace  of  the  hesd, 
the  snout  and  the  back,  as  fitf  as  the  dorsal  fin.  A  row  of  five  or 
ttz  of  the  largest  border  the  lower  jaw  ;  diose  of  middle  siie  cover 
the  extremity  of  the  snout  and  the  space  situated  before  the  ejei. 
On  the  back  they  are  excessively  small. 

The  head  and  the  back  are  of  a  bldsh  black,  the  ndee  and  ths 
abdomen  of  a  gold-colored  yellow,  everywhere  with  a  metallic  r^eo- 
tion.  The  fins  are  of  uniform  color  and  participate  of  the  tint  of 
the  rej^ons  to  which  they  belong. 

From  Montreal  River  on  the  eastern  shore  of  Lake  Superior. 


Leuciscus  gracilis,  Agass. 

DieiY  is  still  another  Leuciscus  which,  at  first  sight,  one  mi^t 
be  disposed  to  confound  vrith  X.  eomutus  or  with  ike  frontdlii 
ibore  described.  And  it  must  be  confessed  that  it  has  much  ansi- 
(^  widi  those  two  species,  between  which  it  must  be  placed  m  a 
Mtaral  series. 

In  a  &aulT  so  numerous  in  species  as  that  of  the  Cyprinidie,  it  if 
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in  coDQection  with  it,  I  am  satisfied  that  they  should  ofHistitate  a  dia- 
tinct  genus,  characterised  chiefly  by  their  scales,  irluch  are  so  much 
hi^r  than  long,  besides  the  particular  form  of  tiimr  head  and  body 
and  their  pharyngeal  teeth.  There  are  some  more  species  of  this 
ganos  yet  undescribed,  which  have  been  discovered  in  Pennsylvania 
by  Prof.  Biurd ;  but  I  do  not  know  one  from  Europe. 

Though  the  length  of  this  species  is  the  same  as  that  of  L.  frtn^ 
talUy  its  general  form  shows  a  marked  di£krence.  It  ia  funform, 
ifttiier  slender  but  very  compressed,  the  curve  of  the  back  being 
▼ery  elliptical,  and  the  abdomen  making  a  stronger  projection. 
The  height  is  somewhat  less  than  a  quarter  of  the  whole  length. 
Tbe  head  is  small  and  conical ;  its  upper  surface  rather  flattened 
Aan  convex,  with  a  less  marked  declivity.  The  anterior  part,  less 
developed  than  in  the  L.  frontalisj  renders  the  head  more  pointed, 
though  the  snout  be  obtuse.  The  eyes  are  somewhat  larger,  and 
nearer  the  upper  margin  of  the  skull.  The  &ce  is  less  developed, 
both  jaws  are  of  equal  length.  The  opercular  and  branchiostegal 
apparatus  are  less  robust.  The  head  forms  about  the  fifth  of  tiie 
entire  length,  and  this  slight  diiference  in  the  proportions,  when 
compared  with  L.  frontalisj  accounts  for  the  difierences  of  the 
general  form,  which  we  have  noticed  above.  Agidn,  as  the  conse- 
quence of  a  more  slender  body,  smaller  fins  are  required  to  sustain 
it,  and  there  being  space  for  separation  between  them  they  become 
mmre  distant  from  each  other.  Thus  is  the  distance  enlarged 
between  the  extremity  of  the  pectorals  and  the  base  of  the  ventrals, 
and  between  the  extremity  of  the  ventrals  and  the  anus.  All  the 
fins,  taken  together,  are  smaller  than  in  L.  frontalis.  Thus  the 
pectorals  and  the  ventrals  are  less  widened,  while  the  length  is  the 
same.  The  dorsal  is  higher  than  it  is  long ;  the  anal  lower  than  the 
dorsal,  but  also  higher  than  long.  The  caudal  is  narrower,  a  natural 
oonsequence  of  a  smaller  tail. 

Br.8;  D.I,9;  A.  1, 10  ;  C.  4, 1,  9,  8,1,  4;  V.8;  P.  16. 

The  rays  of  the  dorsal,  caudal,  and  pectoral  fins,  present  bifurca* 
tioDS  of  the  second  degree  only ;  slight  indications  of  three-fold 
bifurcation  are  observed  on  the  central  rays  of  the  ventrals  and  anal, 
but  with  less  regularity  than  in  the  preceding  species. 

The  scales  are  larger  than  those  of  L.  fronUdUy  and  are  less 
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oattensiTely  imbricfttedy  showings  ho'W6V6T,  nub  88xii6  proportions  oft 
the  diflbrent  regions,  which  we  have  given  for  ilie  preoeding  species. 
The  lateral  line  is  apparently  the  same ;  only  the  enrre  inflected  on 
die  abdomen  seems  wider. 

The  baok  and  the  head  are  greenish-brown ;  the  loweir  &oe  of  tfie 
head  and  the  abdomen  are  of  a  rery  pale  golden  yellow,  witti  a  nrf 
brilliant  silvery  reflection  of  the  scales.  The  opercnliim  is  gold 
odored.  ^  /Fhe  rays  of  the  dorsal,  caadal,  and  pectoral  fina,  hate  t 
gray  tint  on  a  yellowish  ground.  The  ventrals  and  Hie  anal  are  of 
a  golden  yellow,  like  the  abdomen. 

The  hcAd  is  smooth ;  we  notice  onTy  on  the  space  between  the  eyo 
and  the  ocdpat  some  raiments  of  tabercles  hidden  beneath  As 
skin,  perceptible  only  to  the  touch. 

This  species  is  distinguished  from  X.  eamutu$j  not  only  by  lb 
odor  of  its  fins  and  the  absence  of  armatore  on  the  head,  but  sbo 
by  differences  in  the  general  form  and  structure  of  the  fins,  uitl- 
ogous  to  those  which  we  have  pomted  out  in  L.fivntdli$. 

From  Lake  Huron. 


Leucisous  Hubsonius,  Dekay. 

LEUCtscus  HuDSOKius  Dekojf.  N.  T.  Fn.  1842,  p,  206,  R  M, 

fig.  109. 
Clupba  Hudsoioa  De  WUt  CflitUan^  An.  Lye.  N.  H.  N.  T.,  L,18S1> 
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We  m«sty  however,  remark  that  the  figures  which  they  ffve  of  it  are 
rather  iooomplete.  The  oldest  is  still  the  best  for  die  general  out- 
lines,  and  the  species  is  there  more  eaoly  recogmsed  than  by  that  of 
the  Fauna  of  New  York,  where  the  fins  are  too  stiff  and  too  recti- 
linear, and  the  scales  drawn  in  an  inverse  direction  firom  what  they 
are  in  nature,  the  posterior  mar^  being  tamed  towards  the  head. 

The  ftcmnla  for  the  fin  rays  is  as  follows: 

ar.8;  D.  H.  9;  A.  H,,  9;  C.  4,L  9,  8,I.,4;  V.  8;  R  16. 

A  very  sli^t  difference  in  the  dorsal  and  anal  may  be  noticed, 
but  we  consider  it  of  little  importance  here.  Thehr  rays  bifurcate 
to  the  third  degree,  with  a  &w  unsymmetrical  indications  of  a 
three-fold  bifurcation  on  one  of  the  rays  of  the  anal,  and  on  some  of 
Ae  central  ones  of  the  lobes  of  the  caudal.  The  rays  of  the  pecto- 
rals subdivide  only  once.  As  for  the  branchiostegal  rays,  we  find 
only  three  of  them,  though  DeWitt  Clinton  has  counted  four ;  pei^ 
kapi  he  counted  the  suboperculum.  Dr.  Dekay  does  not  menticm 
them.  There  is  also  something  to  be  corrected  respecting  the  lat- 
eral line;  the  former  says  it  is  obsolete;  the  latter  describes  it 
as  straight  On  the  individuals  which  we  have  had  under  notice, 
it  is  almost  median ;  arising  from  the  upper  angle  of  the  operca- 
lorn,  it  is  deflected  upon  the  abdomen  to  rise  again  gradually  beyond 
the  dorsal  fin,  and  finally  to  extend  straight  towards  the  extremity 
of  the  tail. 

From  Lake  Superior  and  Lake  Huron.  Very  common  about 
Fort  William  and  the  Pic. 

This  is  another  form  of  the  group  of  Leucisci,  of  which  there  is 
no  representative  in  Europe.  It  is  likely  to  bocome  the  type  of  a 
distinct  genus ;  for  it  has  many  striking  peculiarities.  I  have,  how- 
ever, refirained  firom  establishing  it  until  I  shall  have  ascert^ned 
whether  the  specnmens  found  in  different  localities  are  specifically 
identical  or  not. 


Such  a  critical  revirion  of  the  fishes  of  Lake  Superior,  and  the 
other  great  Canadian  lakes,  was  the  first  necessary  step  b  the  inve» 
tigation  I  am  tracmg,  in  order  to  ascertain  the  natural  primitive 
relations  between  them  and  the  re^on  winch  they  inhabit.    BeSon 
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drawing  the  (Kmclnsions  which  foDow  diredlj  from  these  fiustB,  I 
should  introduce  a  similar  list  of  the  fishes  liying  in  nnular  latitudes, 
or  under  similar  circumstanoes,  in  other  parts  of  the  world ;  and  more 
particularly  of  the  species  of  Northern  Europe.  But  such  a  Bst,  to 
be  of  any  use,  should  be  tiux>ughout  based  upon  a  critical  comptta> 
tive  investigation  of  all  the  species  of  that  continent,  which  wooH 
lead  to  too  great  a  digression.  The  comparison  of  the  freshwaler 
fishes  of  Europe,  ifhich  correspond  to  those  of  North  America,  hu 
been  carried  so  &r,  that  I  feel  justified  in  assuming,  what  is  reillj 
the  fact,  that  all  the  species  of  North  America,  ¥rithout  a  single  ex- 
ception, differ  from  those  of  Europe,  if  we  limit  ourselves  strictly  to 
fishes  which  are  excludvely  inhabitants  of  freshwater. 

I  am  well  aware  that  the  salmon  which  runs  up  the  rivers  of 
Northern  and  Central  Europe,  also  occurs  on  the  eastern  shores  of  the 
northern  part  of  North  America,  and  runs  up  the  rivers  emptying  mto 
the  Atlantic.  But  this  fish  is  one  of  the  marine  arctic  fishes,  which 
migrates  with  many  others  annually  further  south,  and  which  nugn* 
tory  species  is  common  to  both  continents.  Those  species,  however, 
which  never  leave  the  freshwaters,  are,  without  exception,  difierent 
on  the  two  continents.  Again,  on  each  of  the  continents,  they  difir 
in  various  latitudes;  some,  however,  taHng  a  wider  range  than 
others  in  their  natural  geographical  distribution. 

The  freshwater  fishes  of  North  America,  which  form  a  part  of  it» 
temperate  feuna,  extend  over  very  considerable  ground,  for  there  ii 
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almost  tlie  whole  extent  of  iliat  fauna,  while  others  appear  circom- 
soribed  within  very  narrow  limits. 

NoWy  such  differences  in  the  range  which  the  isolated  species  take 
in  the  faonse  is  a  nniyersal  character  of  the  distribntion  of  animals ; 
some  species  of  certain  families  covering,  without  distinction,  exten- 
sire  grounds,  which  are  occupied  by  several  species  of  oAer  Cgunilies, 
Kmited  to^  particular  districts  of  the  same  zone. 

But,  after  making  due  allowance  for  such  variations,  and  taldng  a 
general  view  of  the  subject,  we  arrive,  nevertheless,  at  this  condu- 
rion  i  that  all  the  freshwater  fishes  of  the  district  under  examination 
are  peculiar  to  that  district,  and  occur  nowhere  else  in  any  other 
part  of  the  world. 

They  have  their  analogues  in  other  continents,  but  nowhere  beyond 
the  limits  of  the  American  continent  do  we  find  any  fishes  identical 
with  those  of  the  district,  the  fauna  of  which  we  have  been  re- 
cently surveying.  The  Lamprey  eels  of  the  lake  district  have  very 
dose  representatives  in  Europe,  but  they  cannot  be  identified.  The 
sturgeons  of  this  continent  are  neither  identical  with  those  of  Europe 
nor  with  those  of  Asia.  The  cat-fishes  are  equally  different.  We 
find  a  similar  analogy  and  similar  differences  between  the  perches, 
pickerels,  eelpouts,  salmons,  and  carps.  In  all  the  families  which 
occur  throughout  the  temperate  zone,  there  are  near  relatives  on  the 
two  continents,  but  they  do  not  belong  to  the  same  stock.  And  in 
addition  to  these,  there  are  also  types  which  are  either  entirely  peculiar 
to  the  American  continent,  such  as  Lepdosteus  and  Percopsis,  or 
belong  to  genera  which  have  not  simultaneously  representatives  in 
the  two  worlds,  and  are  therefore  more  or  less  remote  from  those 
which  have  such  close  analogues.  The  family  of  Percoids,  for  in- 
stance, has  several  genera  in  Europe,  which  have  no  representatives 
in  America ;  and  several  genera  in  America  which  have  no  repre- 
sentatives in  Europe,  besides  genera  which  are  represented  on  both 
continents,  though  by  representatives  specifically  distinct. 

Such  &ct3  have  an  important  bearing  upon  the  history  of  creation, 
and  it  would  be  very  unphilosophical  to  adhere  to  any  view  respect- 
ing its  plan,  which  would  not  embrace  these  facts,  and  grant  them 
their  full  meaning.  K  we  face  the  fundamental  question  which  is  at 
the  bottom  of  this  particular  distribution  of  animals,  and  ask  ourselves. 
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where  have  aU  these  fishes  been  created,  there  can  be  boi  ooe  i 
given  which  will  not  be  in  conflict  and  direct  contradictk»  with  tb 
£Bu;ts  tiiemselves,  and  the  laws  that  regulate  animal  life.  Jh»  fidief 
and  all  other  freshwater  animals  of  the  regum  of  the  great  Umi 
must  have  been  created  where  they  live.  They  are  weamMribei 
within  boundaries,  over  which  they  cannot  pass,  and  to  whiok  ttef 
is  no  natural  access  from  other  quarters.  There  is  no  traoe  of  their 
having  extended  further  in  their  geographical  diatribatioii  at  any 
former  period,  nor  of  their  having  been  Umited  within  naoever 
boundaries. 

It  cannot  be  rational  to  suppose  that  they  were  created  in  iomi 
other  part  of  the  world,  and  were  tnmsferred  to  this  continenti  to 
die  away  in  the  region  where  tiiey  are  supposed  to  have  frrigjwatrfl, 
and  to  multiply  in  the  re^on  where  they  are  found,  dare  u  no 
reason  why  we  should  not  take  the  present  evidence  in  their  dbtn- 
bution  as  the  natural  fact  respecting  their  ori^,  and  that  they  art| 
and  wcre^m  the  be^nning,  best  suited  for  the  country  where  they 
are  now  found. 

Moreover,  they  bear  to  the  species  which  inhabit  anular  itgau^ 
and  live  under  similar  circumstances  in  Europe  and  Asia,  and  tbi 
Pacific  side  of  this  continent,  such  relations,  that  they  appear  to  tbi 
philosophical  observer  as  belon^g  to  a  plan  which  has  been  carried 
out  in  its  details  with  reference  to  the  general  arrangement  Th» 
species  of  Europe,  Asia,  and  the  Pacific  ride  of  this  continenty  ear 
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to  denying  that  the  creation  has  been  made  according  to  a  wise  plan. 
It  were  denying  to  the  Creator  the  mtention  of  establishing  well 
regulated  na^toral  relations  between  the  beings  he  has  called  into 
eiistence.  It  were  denying  him  the  wisdom  which  is  exemplified  in 
natnrei  to  ascribe  it  to  the  creatures  themselves,  io  ascribe  it  even 
to  those  creatures  in  which  we  hardly  see  evidence  of  consciousness, 
or  worse  than  all,  to  ascribe  this  wonderful  order  to  physical  influences 
or  mere  chance. 

As  soon  as  this  general  concluinon  is  granted,  there  are,  however, 
some  further  adaptations  which  follow  as  a  matter  of  course.  Each 
type,  being  created  within  the  limits  of  the  natural  area  which 
it  is  toinhabit,  must  have  been  placed  there  under  circumstances 
fikvorable  to  its  preservation  and  reproduction,  and  adapted  to  the 
fulfilment  of  the  purposes  for  which  it  was  created.  G^iere  are,  in 
animals,  peculiar  adaptations  which  are  characteristic  of  their  species, 
luid  which  cannot  be  supposed  to  have  arisen  from  subordinate  ioflu- 
ences*  Those  which  live  in  shoals  cannot  be  supposed  to  have  been 
created  in  angle  pairs.  Those  which  are  made  to  be  the  food  of 
others  cannot  have  been  created  in  the  same  proportions  as  those 
which  &ed  upon  them.  Those  which  are  everywhere  found  in  innu- 
.merable  specimens,  must  have  been  introduced  in  numbers  capable  of 
maintaining  their  normal  proportions  to  those  which  live  isolated,  and 
are  comparatively  and  constantly  fewer.  For  we  know  that  this  ha^ 
iDony  in  the  numerical  proportions  between  ammals  is  one  of  the  great 
laws  of  nature.  The  circumstance  that  species  occur  within  defimte 
limits  where  no  obstacles  prevent  their  wider  distribution,  loads  to  the 
further  inference  that  these  limits  were  assigned  to  them  from  the 
be^nning,  and  so  we  should  come  to  the  final  conclusion,  that  the 
order  which  prevails  throughout  the  creation  is  intentional,  that  it  is 
regulated  by  the  limits  marked  out  on  the  first  day  of  creation,  and 
that  it  has  been  mdntained  unchanged  through  ages,  with  no  other 
modificatiims  than  those  which  the  higher  btellectual  powers  of  man 
enable  him  to  impose  upon  some  few  of  the  animals  more  closely 
connected  with  him,  and  in  reference  to  those  very  limited  changes 
which  he  is  able  to  produce  artificially  upon  the  surfiMe  of  our  globe. 


VII. 

DESCBIPTION  OF  SOME  NEW  SPECIES  OF  REPTILES  FROM 
THE  REGION  OF  LAKE  SUPERIOR. 


Htlodbb  maculatus,  AgaaB. 

PL  VL,  figi.  1,  2,  8. 

This  species  is  so  cluuracteristie  as  to  leave  no  fiffienltj  in  distb- 
gnishing  it  finom  those  alreadj  known  belon^ng  to  the  same  gems. 
Its  fonn  is  narrow,  elongate  ;  and  its  head  smaller,  in  proportioo  to 
the  body,  than  in  anj  other  species.  The  length  of  the  h^  is  cob- 
tained  twice  in  the  loigdi  of  the  bodj,  thos  forming  one-<hird  of  die 
whole  length.  The  bodj  is  oblong,  roonded,  somewhat  broader  than 
high,  tapering  towards  its  posterior  extrenutj.  The  head  is  elfipti* 
cal,  tapering  towards  the  snoot,  scnnewhat  distinct  from  the  tnmk  bj 
a  slight  contracti<m  of  the  neck ;  its  greatest  width  is  behind  the 
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The  limbs  are  yeiy  slender ;  tlie  fingers  very  slim,  and  free  for 
their  whole  length.  The  carpus  and  tarsus  are  hardly  broader  than 
the  forearm  and  leg.  The  posterior  extremities  exceed  the  length 
of  the  body  by  the  length  of  the  longest  finger.  All  the  fingers  are 
tamed  in  one  direction,  bent  oatwards.  The  anterior  limbs,  half  as 
long  as  the  posterior,  have  the  two^uter  toes  tamed, oatwards,  while 
the  two  others  are  arched  inwards. 

Hie  upper  sur&ce  of  the  head  is  smooth,  as  are  also  the  back  and 
the  legs ;  but  the  sides  are  covered  with  mmute  cutaneous  tubercles, 
which  extend  over  the  whole  lower  surface  of  the  body,  where  they 
increase  in  me ;  they  extend,  also,  over  the  thigh  and  forearm ;  the 
lower  jaw  and  extremities  of  the  limbs,  alone,  being  perfectly  smooth 
andemeath. 

The  color  is  of  a  bluish  gray,  irregularly  speckled  with  small  black 
dots,  which  are  partly  oblong,  partly  circular,  and  very  well  circum- 
seribed  in  their  outlines,  so  that  they  show  distinctly,  notwithstanding 
die  sli{^t  difference  in  color.  The  lower  sur&ce  is  of  a  yellow- 
bh  wUte,  dark  upcm  the  ndes,  lighter  and  purer  under  the  head  and 
along  the  mar^  of  the  lower  jaw.  A  very  narrow  white  band 
extends  along  the  margin  of  the  upper  jaw,  as  far  back  as  the  inser- 
tion  of  the  arm,  upon  which  it  encroaches  somewhat. 

Hgg.  1,  2,  represent  the  species  of  the  natural  nze  ;  the  first,  in 
ttie  natural  attitude  of  the  animal ;  the  second,  as  seen  from  below. 
Fig.  8  represents  a  tadpole,  remarkable  for  the  great  length  the  tdl 
still  preserves,  the  legs  being  already  very  far  advanced  in  their 
development.  Whether  they  undergo  their  metamorphoses  in  one 
seascm,  or  spend  the  first  winter  in  an  intermediate  state  betweet 
their  larval  and  adult  form,  has  not  been  ascertuned. 

Rana  nigbioans,  Agass. 

PI.  VI.,  figs.  4,  5. 

This  species  is  intermediate,  with  reference  to  its  size  and  the 
development  of  its  limbs,  between  R.  clamitani  and  R.  halecina. 
It  differs  from  both  by  its  color,  and  by  the  form  of  its  legs  ;  the  hind 
foot  being  more  extensively  palmate,  and  their  membrane  exten^g 
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to  the  base  of  the  last  fingers.  The  fingen,  howeyer,  are  compin- 
tively  more  slender,  and  those  of  (lie  anterior  fi)ot  more  unequal 
when  compared  to  each  other. 

The  head  is  rather  prominent^  the  snout,  however,  heang  roonded. 
The  nostrils,  which  are  very  small,  open  at  its  extremily.  The  ejei 
are  circular,  and  of  medium  size,  slightlj  prominent.  The  upper 
eyelid  rises  to  the  greatest  height  of  the  head.  The  tympame  drde 
is  very  large,  and  very  near  the  orbit  The  mouthy  widely  spfit,  ii 
provided  with  acute  teeth  upon  the  whole  margm  of  the  upper  jav. 
There  is  also  a  small  group  of  teeth,  in  pairs,  upon  the  palatal  Ixmii. 
The  tongue  is  broad,  oblong,  pear-shaped,  lining  the  whole  flow  of 
the  mouth  firom  the  symphysis  of  the  lower  jaw ;  it  tenninaies  bsfik- 
wards  in  two  obtuse  lobes. 

'The  body  is  proportionally  long,  ovate,  the  head  forming  one-durd 
of  the  whole  length.  A  cutaneous  keel,  of  the  same  color  as  the 
main  hue  of  the  back,  extends  on  both  mdes  firom  the  posterior  an^ 
of  the  orbit  to  the  anus.  The  posterior  limbs  are  longer  than  tb» 
whole  body  by  the  whole  length  of  the  feet.  The  thig^  are  com- 
paratively thick  and  short.  The  anterior  limbs  bear  the  same  pro- 
portion to  the  sixe  of  the  whole  body  that  are  usually  observed  m 
the  various  species  of  firogs.  Figp.  4  and  5  ^ve,  not  only  an  accurate 
idea  of  the  general  appearance  of  the  animal,  but  the  proporofloil 
thickness  and  length  of  the  toes  are  drawn  with  the  greateH 
minuteness. 
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Crotophobds. 
PL  YL,  figB.  6  to  8. 

I  abstam  fix>m  giving  a  specific  name  to  this  species,  from  fear  of 
ad£ng  a  useless  synonym  to  its  nomenclature.  It  is,  indeed,  very 
closely  alUed  to,  and  probably  identical  with  Q.  tergeTnimu.  Its 
head,  howefor,  is  rather  elliptical  than  triangolar,  and  the  spots 
which  cover  it  differ,  as  may  be  seen  on  comparing  our  figure  with 
that  of  Dr.  Holbrook.*  The  snout  is  truncate.  Having  no  authentic 
specimen  of  C.  tergendmis  to  compare  with  mine,  I  shall  only  point 
oat  the  diflerences  I  have  noticed  between  my  specimen  and  the  de- 
scription and  figure  of  Dr.  Holbrook,  leaving  it  to  future  comparisons 
to  settle  the  question  of  the  specific  identity  or  difference. 

The  general  color  is  the  same  as  that  of  (7.  terffemniLij  but  the 
two  brown  bands  which  exist  along  the  neck  on  each  side>  and  con- 
▼erge  upon  the  back,  are  shorter.  The  bands  of  the  same  color,  which 
arise  firom  the  eyes,  extend  beyond  the  angle  of  the  mouth,  and 
nearly  meet  the  other  bands,  where  they  unite  with  the  first  spot  on 
ttie  back.  The  width  of  these  bands  covers  three  rows  of  scales. 
QSia  White  band  below  this  is  muoh  narrower,  and  oovers  but  one 
finj^e  row  of  soides,  and  is  bent  at  the  aag^  ct  tiie  mouth.  Along 
ttie  back  there  are  thirty  oblong  transverse  spots,  deeply  emar^nate 
an  the  anterior  ude,  and  slightly  concave  on  the  posterior  side  back- 
wards. They  appear  like  a  pair  of  spots  iBiited.  Upon  the  taO 
there  are  five  quadrangular,  oblong,  transverse  spots,  in  advance  of 
the  caudal  plates.  Upon  the  sides  there  is  a  double  row  of  smaller 
q>ots,  of  an  oblong  or  suboircular  form,  varying  in  siie,  and  alternat- 
ing with  each  other,  while  in  C.  tergeminus  there  is  only  one  small 
lateral  row.  The  lower  surface  of  the  body  is  mottied  with  black  and 
white,  with  very  minute  gray  dots.  There  are  one  hundred  and 
thirty  abdominal  plates,  apparentiy  broader  than  those  of  (7.  tergemi- 
nu$;  and,  in  addition,  in  advance  of  the  anus,  they  are  of  a  semicir- 
cular form.  The  caudal  plates  are  twenty-eig^t  m  number,  twenty- 
five  of  wldch  are  entire,  and  three,  m  advance  of  the  rattle,  bilobed. 

•  North  AnMricMi  Herpetology,  toL  IIL»  FL  5. 
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The  lobes  of  the  rattle  have  the  same  dimenfflona  as  those  of  C. 
tergeminus.  The  whole  length  of  the  body  is  two  feet  two  inches ; 
the  head  measures  one  mch  and  a  quarter ;  the  tail,  three  inches 
and  five^ighths  of  an  inch.  There  are  other  slight  differences  in 
the  proportional  length  of  the  body  and  of  the  tail,  correspondiDg 
to  the  differences  noticed  in  the  greater  number  of  caud^  plata 
and  the  greater  width  of  the  abdominal  plates. 
The  specimen  was  caught  on  the  southern  extremity  of  Lake  HuroiL 
Besides  those  species,  the  following  reptiles  occur  about  Like 
Superior : 

Tropid<mota8  artalis, 

''  eiythrogaflter, 

**  a  species  allied  to  rigidas,  from  Lake  Haroai 

Bofi)  Amerieanus, 
Bana  halecipa, 
"    syWatica. 

These  three  species  occur  as  &r  north  as  Neepigon  Bay,  and  i 
cifcumstance,  which  has  struck  me  very  forcibly,  is  the  remaikibk 
size  of  the  specimens  observed  m  these  high  latitudes. 

Flethodon  erjthronotQS  Bd. 

Menobranchus  maculatus.    This  species  does  not  properiy  oocvr  in  Lib 
Superior,  but  is  found  in  Muddy  Lake,  below  Sank  St  Marie. 


No  turtles  are  found  any  where  on  the  northern  shores  of  Lib 


VIII. 

REPORT  OF  THE  BIRDS  COLLECTED  AND  OBSERVED  AT 
LAKE  SUPERIOR, 

BT    J.    1.    OABOT. 


Thb  striking  scarcity  of  birds  and  qnadrapeds  abont  the  lake  has 
already  been  noticed  m  the  Narrative.  In  the  case  of  the  granivo- 
reus  and  firu^voroos  species,  this  might  be  accounted  for  from  the 
scarcity  of  their  proper  food.  To  the  insectivorous  birds,  however, 
tins  reasoning  certainly  could  not  apply.  One  would  have  expected 
to  find  the  warblers,  especially,  breeding  in  abundance  in  tlds 
re^on.  But  the  only  birds  that  could  be  called  tolerably  abundant 
(except  m  special  localities)  were  Zonotrichia  pennsylvanica,  and  in 
a  less  degree,  Parus  atricapillus  and  Ampelis  cedrorum.  Some- 
thing, no  doubt,  must  be  attributed  to  the  season,  many  birds  having 
passed  further  northward,  and  others  being  engaged  in  incubation. 
Then  all  birds  are  more  silent  at  this  season,  and  less  inclined  to  loco- 
motion. On  the  other  hand,  we  found  a  great  abundance  and 
variety  of  birds  at  the  Sault,  much  greater  than  would  be  found  in 
Massachusetts  at  that  season.  And  whenever  we  came  to  a  trading 
poet,  we  found  a  great  difference  in  this  respect,  although  the  In- 
dians, whether  from  scarcity  of  food  or  from  wantonness,  destroy 
great  numbers  even  of  the  smaller  species.  It  would  seem,  that 
apart  from  a  more  abundant  supply  of  nourishment,  the  neighbor- 
hood of  man  is  in  some  way  attractive  to  birds, — ^partiy  perhaps 
from^e  greater  freedom  of  such  situations  from  beasts  and  birds  of 
prey.  As  to  the  water-birds,  the  nature  of  the  country  would  at 
once  indicate  that  none  but  piscivorous  species  were  to  be  expected. 
In  the  annual  migrations,  it  is  sidd  large  numbers  of  ducks,  and 
particularly  of  geese,  alight,  for  a  day  or  two,'  in  the  streams  and 
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pools  of  the  shore.  Bat  the  deep,  cold  waters  of  the  lake,  permitting 
no  growth  of  water-plants,  except  occasionally  m  a  sheltered  oofe, 
possess  no  attractions  further.  Accordingly,  the  only  water-birds  m 
saw  were  Lams  argentatns,  Oolymbns  glacialis  and  Mergns  ened- 
latus,  all  which  we  usually  saw  th  small  numbers  every  day,  and 
one  specimen  of  Colymbus  septentrionalis.  In  the  nei^borhood  of 
Detroit  we  saw  black  terns  in  abundance,  and  heard  that  sons 
of  the  lightKM)lored  species  bred  about  St.  Joseph's  Idaod,  but  le 
saw  none  of  them  beyond  the  St.  Clair. 

Seeing  the  importance  that  is  be^nning  to  be  gL^ea  to  efco 
minute  detculs  of  geographical  distribution,  I  have  subdivided  the  fol- 
lowing list  of  species  observed,  so  as  to  present  first  the  species  of  most 
extensive  range,  and  afterwards  those  of  more  confined  looalttiet. 


UUt 
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From  the  Satdl  to  Fori  Witiiam, 
Cornis  oodpowimi 
Ampelb  oiOTlotl. ' 
Parus  atricapilliiB. 
H^gulufl  satnipai 
Yiieo  olinK^us. 
Mniotilta  ooronala. 
Himndo  bioolor. 

"        rafiu 
Zonotrichia  pennsylyanica. 
Ectopistes  migratoriuB. 
Tringoides  mactilaria. 


From  the  SauU  to  the  Pie. 
SiaEa  WilsonL 
Mniotilta  estiTa. 
Setopbaga  mticina. 
I^tta  canadenas. 
FringiUa  pinufl. 
Zonotrichia  socialis. 
Pandion  CaroUnenas. 

From  the  Scndl  to  Mtd^^picotm, 
ConruB  Americanos. 
Cyanocorax  cristalua. 
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Atihe  SmaU. 
ivLB  pboeniceus. 
)  noTeboracenms. 
iilta  maritimA. 

Peniujlvmnicai 
M  Philadelphia, 
haga  ^Vl^lfloniL 
kca  ludoviciana. 
trichia  SaTa&oa. 
ium  nebulosum. 
QbtM  Beptentriimalis. 

Neigkborhood  ofManunme. 
leiles  Yirginianus. 
tiltattriata. 

At  the  Pie. 
ytes  aaratat. 
at  bmnneus. 


At  the  Pic. 
MniotQta  peregrina  (and  joung). 
Myiobios  nonciola. 

"        Tirens. 
Zionotrichia  pusiUa. 
^         LinodniL 

Neighborhood  of  St.  Ignaee. 
Falco  peregrinui  (anfledged). 
Surnia  ulula. 

At  Fort  WiOkm. 
Cotyle  riparia. 
Ceryle  alcjon. 
Tringa  SchiDzfi. 
Totanus  flaTipet. 

At  the  SttuU  and  Fort  WUUam. 
Setophagai 


IX. 


DBSCKITIOSS  or  SOMB  9CCIES  OF  LEFIBOPTE&A,  FBOM 
THE  SOBXHEBS  SHOBES  OF  LAKE  SUFERIOB. 


FlKniA  OLOLICBI    H. 


PL  vn^  fig.  1. 

Pf^tkM  M>rjaM  Hum.  Nev  fin^bnd  Firmer,  Td.  YIIL,  p.  402 
^15f^ ». — Ksconse  before  die  Maasichiuetts  Horticnltanl  So- 
deer.  p.  7«  21  0^->- — Catilogiie  of  InsectB  at  Maasachnsetto, 
m  ff::ci«<k's  Report.  1st  ed.  p.  589  (18S3).— The  sime,  2a 
ed.  r.  oVM  (^ISoo). — ^Biepcrt  on  Inseets  of  liassachusettB  injv- 
lioos*  to  Vegett&ofu  p.  213  (1841).— Kirbj,  Fauna  Boietfr 
Amewattia,  P^  I\\.  p.  288  (1837). 

PurU  :u€rjw^  Botsdand,  Spedes  Gen.  des  Lepidopteres,  tome  L, 
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Bometimes  entirely  wanting.  Speoimens  of  the  femtles  have 
een,  thonj^  rarely,  with  one  or  two  dusky  spots  on  the  upper 
the  forewingB,  towards  the  outer  mar^n. 

eggB  of  this  insect  are  pyriform,  lonj^tncUnally  ribbed,  and 
yellowish  color.  The  larva  is  pale  green,  very  minutely 
led  with  darker  dots,  and  with  a  darker  dorsal  line.    It  grows 

length  of  one  inch  and  a  quarter.  Its  natural  food  is  m^ 
y  but  it  is  found  abundantly  on  the  leaves  of  the  mustard, 
,  radish,  cabbage,  and  other  cultivated  oleraceous  plants,  to 
it  is  often  yery  injurious.  The  pupa  is  pale  green  or  white, 
rly  and  finely  spotted  with  black.  There  is  a  conical  projec- 
\  the  front,  and  a  securiform  one  on  the  thorax ;  and  the  sides 
body  are  angular  and  produced  in  the  middle.  Length  of  tiie 
dight-tenths  of  an  inch.  The  pupa  state  lasts  about  eleven 
1  the  summer,  and  continues  through  the  winter ;  there  being 
oods  of  the  larva  in  the  course  of  one  season. 
(  species  rarely  extends  further  south  than  the  latitude  of  New 
diire.  It  has  not  been  figured  before.  Mr.  Kirby's  Pontia 
nay,  perhaps,  be  only  a  variety  of  it. 

DeILEPHILA   GHAMiBNERn   H. 

PL  VII.,  fig.  2. 

?  Epilobii  Harris,  Cat.  Ins.  Mass.  in  Hitchcock's  Report,  1st 
p.  590  (1833).— The  same,  2d  ed.,  p.  691  (1885). 
hila  Chanuenerii  Harris,  Catalogue  of  North  Amer.  Sphin- 
Amer.  Joum.  Science,  vol.  36.,  p.  805  (1889). 

aceo-brunnea ;  capite  thoraceque  linea  laterali  alba ;  alis  prim- 
▼itta  duplici  intermedia,  apice  attenuata,  parte  exteriori  denta- 
ide  ochracea,  parte  interiori  flexuosa  fusca ;  secundariis  nigro- 
fascift  lata  macula  rubra  includente  rosea,  intus,  ciliisque 
abdomine  punctis  sex  dorsalibus  albis,  lateribus  fiisoiis  duabos 
ot  albis  prope  basin,  duabusque  albis  posterioribus  abbrevialis. 
r.  exp.  2}^ — 8  unc. 
e-brown,  with  a  white  lateral  line,  extending  froa  tiic  froot 
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»boTe  tbe  ejeB  on  tiie  sides  of  the  thorax,  whone  it  it  mtrpned 
above  with  black.  Palpi  white  below.  Forewings  with  a  black 
spot  at  base  and  another  adjacent  to  a  white  dash  withba  ike  niddia 
of  the  outer  edge ;  a  flexoous  baff*colored  stripe,  begymmg  near  die 
base  of  the  inner  niargin,  indented  extemaUj,  extends  to  tikb  tip,  ani 
is  bounded  within  bj  a  dark  brown  tapering  stripe.  BSadwiafi 
blackish,  or  duskj  brown,  with  a  broad  sinuous  rosy  band  m^ln^nig 
a  deep  red  spot,  and  uniting  with  a  white  one  near  the  inner  mb^^ 
Fringes  of  the  hindwings,  and  inner  edge  of  the  forewings  whits. 
Abdomen  with  a  dorsal  series  of  six  white  dots ;  two  black  and  two  al- 
ternating white  bands  on  each  side  of  the  base,  and  two  narrow  tnaa- 
Terse  white  lines  near  the  tip;  ventral  segments  edged  with  wUta. 
Legs  brown ;  the  tibis  edged  externally  with  white. 

This  species,  which  occurs  abundantly  in  New  Han^idure,  wai 
taken  on  the  northern  shore  of  Lake  Superior,  and  is  now  figured 
for  the  first  time.  It  is  the  American  representative  of  DeUephiU 
Galiu  Mr.  Kirby's  D.  intermedia^  which  has  the  stripe  on  the 
forewings  of  a  pale  rose-color,  and  wants  the  dorsal  series  of  white 
dots,  may  possibly  be  a  local  variety  of  D.  ChamoBnerU^  Uie  lam 
of  our  species  lives  on  the  Epihhium  angusttfoUum.  It  b  bronaed 
green  above,  and  red  beneath,  with  nine  round  cream-colored  spots, 
encircled  with  black  on  each  side,  and  a  red  caudal  horn. 


Smbrinthus  modbsta  H. 
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(KiT»^M> ;  head  yety  fmall,  and  wiHioat  i^proimneiit  crert ;  a» 
ieim»  of  the  males  transyenely  Uoiliated  beneath.  Forewingi 
iealloped,  with  a  taransrerBe  nnaoos  pale  fine  near  the  baee;  a 
whitish  oorama^haped  stigma  on  a  broad  undulated  dark  (diTeHM>lored 
eentral  band,  and  two  transverse  undulated  lines  towards  the  tip ; 
wnder  ode  purple  in  the  middle  of  the  disk.  Hindinngi  purple  in 
the  middle  and  at  base,  with  a  transverse  black  spot,  and  an  abbra- 
Tiated  dusky  blue  band  near  the  anal  an^e.  Body  very  robust,  and 
with  the  legi  immaculate. 

One  of  the  largest  species  of  the  genus.  A  angle  male  was  taken 
on  the  northern  shore  of  Lake  Superior  in  tiie  summer  of  1848,  and 
ft  fine  female  was  captured  in  Cambridge,  Mass.,  on  the  20th  of 
July,  1849,  which  have  afforded  the  means  fi)r  a  more  full  and  oor- 
rect  description  than  has  heretofore  been  given.  This  species 
appears  to  be  rare,  and  has  not  before  been  figured.  It  is  the 
representative  of  the  European  S.  TUiee  and  QuercHs. 


HePIOLUS  ARaSNTBOMAOULATUS  H. 

PI.  vn.,  fig.  6. 

Sqnaltu  argenteomaculatm  Harris,  Catalogue  in  Hitchcock's 
Report,  1st  ed.  p.  591  (1888).— The  same,  2d  ed.  p.  592  (1835). 
— Report  on  Insects  injurious  to  Vegetation,  p.  296  (1841). — 
Gosse,  Canadian  Naturalist,  p.  248  (1840). 

Fusoo-ochraceus  vel  cinereo-brunneus ;  alis  primoribus  pallidis, 
ochraceo  vel  brunneo  fasciatis,  guttisque  duabus  prope  basin  argen- 
teis ;  secundariis  rubro-vel  cinereo-ochraceis,  immaculatis. 

Alar.  ezp.  2},  3f  unc. 

Only  two  specimens  of  this  fine  insect  have  fallen  under  my  ob8e^ 
Tation.  They  differ  much  in  sise  and  color.  The  smallest,  apptr 
rently  a  male,  was  taken  m  Cambridge,  Mass.,  many  years  ago. 
When  at  rest,  the  wings  are- very  much  deflexed,  and  form  a  steep 
roof  over  the  back.  The  body  is  light  brown ;  the  forewfaigs  are 
of  a  very  pale  ashen  brown  oolor,  variegated  witii  darker  douds  and 
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Above  tiie  ejet  on  tiie  rides  of  the  thorax,  irhen  it  k  marpned 
above  with  black.  Palpi  white  below.  Forewings  with  a  black 
spot  at  base  and  another  adjacent  to  a  white  dash  within  the  niddia 
of  the  outer  edge ;  a  flezuous  buff-colored  stripe,  beginning  near  die 
base  of  the  inner  niargin,  indented  extemaUj,  extends  to  the  tip,  ani 
is  bounded  withm  by  a  dark  brown  tapering  stripe.  BSndwiafi 
blackish,  or  duskj  brown,  with  a  broad  sinuous  rosy  band  *TM^^T<Hig 
a  deep  red  spot,  and  uniting  with  a  white  one  near  the  inner  w^^ 
Fringes  of  the  hindwings,  and  inner  edge  of  the  forewings  whils. 
Abdomen  with  a  dorsal  series  of  six  white  dots ;  two  Uack  and  two  al- 
ternating white  bands  on  each  ride  of  the  base,  and  two  nanow  tnas- 
▼erse  white  Unes  near  the  tip ;  ventral  segments  edged  with  winte. 
Legs  brown ;  the  tibis  edged  extemallj  with  white. 

This  species,  which  occurs  abundantly  in  New  Hampshire,  wai 
taken  on  the  northern  shore  of  Lake  Superior,  and  u  now  figured 
for  the  first  time.  It  is  the  American  representative  of  DeUqMk 
Gain.  Mr.  Kirby's  D.  intermediaj  which  has  the  stripe  on  the 
forewings  of  a  pale  rose-color,  and  wants  the  dorsal  series  <^  white 
dots,  may  possibly  be  a  local  variety  of  D.  ChamoBneriL  Hie  lam 
of  our  species  lives  on  the  Epilobium  angmtifoUum.  It  b  bronied 
green  above,  and  red  beneath,  with  nine  round  cream-colored  spots, 
encircled  with  black  on  each  ride,  and  a  red  caudal  horn. 


Smbrinthus  modbsta  H. 


lanDOvoBLk  Of  lus  iupiuoB.  fw 

(KiT»^M> ;  li6ad  vety  fmall,  and  witlumt  i^pRmmieiit  crert ;  •»> 
ieim»  of  tiie  males  transvenelj  Uoiliated  beneaih.  Forewingi 
aealloped,  with  a  taransrerBe  tmaoos  pale  fine  near  the  baee;  a 
whitish  ooanna«haped  stigma  on  a  broad  undulated  dark  (diTeHM>lored 
central  band,  and  two  transverse  undulated  lines  towards  the  tip ; 
wider  ade  purple  in  the  middle  of  the  disk.  Hindinngs  purple  in 
the  middle  and  at  base,  with  a  transrerse  black  spot,  and  an  abbra- 
Tiated  dusky  blue  band  near  the  anal  an^e.  Body  veiy  robust,  and 
with  the  legs  immaculate. 

One  of  the  largest  species  of  the  genus.  A  single  male  was  taken 
on  the  northern  shore  of  Lake  Superior  in  the  summer  of  1848,  and 
ft  fine  female  was  captured  in  Cambridge,  Mass.,  on  the  20th  of 
July,  1849,  which  have  afforded  the  means  tor  a  more  full  and  oor- 
rect  description  than  has  heretofore  been  given.  This  species 
appears  to  be  rare,  and  has  not  before  been  figured.  It  is  the 
representative  of  the  European  JS.  TUub  and  Quered^. 


Hepiolus  arqbnteomaculatus  H. 

PI.  Vn.,  fig.  6. 

Sqnahu  argenteomaculatus  Harris,  Catalogue  in  Hitchcock's 
Report,  1st  ed.  p.  591  (1888).— The  same,  2d  ed.  p.  592  (1835). 
— Report  on  Insects  injurious  to  Vegetation,  p.  295  (1841). — 
Gosse,  Canadian  Naturalist,  p.  248  (1840). 

Fusoo-ochraceus  vel  cinereo-brunneus ;  alis  primoribus  pallidis, 
ochraceo  vel  brunneo  fasciatis,  guttisque  duabus  prope  badn  argen- 
teis ;  secundariis  rubro-vel  cinereo-ochraceis,  immaculatis. 

Alar.  ezp.  2},  3f  unc. 

Only  two  specimens  of  this  fine  insect  have  fallen  under  my  obser 
▼ation.  They  differ  much  m  sise  and  color.  The  smallest,  apptr 
rently  a  male,  was  taken  m  Cambridge,  Mass.,  many  years  ago. 
When  at  rest,  the  wings  are- very  much  deflexed,  and  form  a  steep 
roof  over  the  back.  The  body  is  light  brown ;  the  forewmgs  are 
of  a  very  pale  ashen  brown  oolor,  variegated  wA  darker  donds  and 
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«bEqiie  wavy  bndi,  and  no  ornmenled  wiA  two  ( 
near  the  base,  at  the  inner  angles  of  the  diaocndal  oeOs;  the ; 
•pot  being  roand  and  the  posterior  and  larger  one  triangnlar.  TWi 
UndwingB  are  light  ashen  brown  at  baee,  passmg  into  dusky  oAfe- 
ydlow.  The  large  specimen  is  a  female,  and  was  taken  by  Plrai» 
sor  Agassis  on  ike  northern  shore  of  Lake  Snperimr.  Thebod^ 
is  of  a  dusky  ochre-yellow  color,  tinged  on  the  sides  and  on  tke  le§i 
with  red.  The  forewings  are  light  rosy  bofi^  with  brownish  odoe 
clouds  and  bands,  two  nlvery  spots  near  the  base,  and  a  wlutidi  dol 
near  the  tip.  The  Inndwings,  i^ve,  and  all  the  wings  beneaA,  are 
of  a  deep  ochre-yellow  color,  tinged  with  red. 

The  empty  pupsrskins  of  this  or  of  .an  allied  species  are  i 
found  on  our  sea4>eaches. 


Abotia  Parthsnob  H. 
PI.  Vn.,  fig.  4. 


Alls  primoribus  fusco-brunneis,  maculis  sparsis  lactifiorris ; 
dariis  fulvo-flayis,  basi,  macula  me^  triangulari,  fiiMciiqiie  postks 
undata  nigris  ;  abdomine  supra  fusco  apice  fulvo. 

Alar.  exp.  unc.  2^. 

Head  brown,  with  a  crimson  fringe  above  and  between  tiie  bhek 
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known  vftrieties  of  wfaioh  it  differs  m  having  the  areoftted  white  fine 
on  the  thcnraz,  and  the  blaek  band  on  ttie  hindwings.  The  situation 
of  this  band  is  not  so  &r  back  as  the  black  spots  found  on  the  hind- 
wingB  of  the  allied  species.  Hie  banded  Undwings,  with  the  eih 
tiielj  black  or  dnsky  antenn®,  will  sufficiently  distingiush  this  spedes 
from  the  AroUa  Americtmay  a  description  of  which  is  here  added  fiir 
Ae  purpose  of  comparison. 

Arotia  Amkrioaka  BL 
PL  Vn.,  fig.  6. 

Ardia  Amerieana  Harris,  Report  on  Insects  injoriotis  to  Vegetation, 
p.  246  (1841). 

Alls  primoribos  brunneis,  macolis,  rivnlisqne  albidis ;  secundariis 
fhlvo-flavis,  maculis  unica  media  renifoimi,  tribosque  posticis  rotondis 
mgris ;  abdomine  foIvOy  dorso  mgnH^oadrimaculato. 

Alar.  exp.  uno.  2^. 

Head  brown,  antennae  white  above,  with  brown  pectinations. 
Thorax  brown  above,  margined  before  with  an  arcuated  yellowish 
white  band,  which  b  continued  on  the  outer  edge  of  the  shoulder- 
covers;  upper  edge  of  the  collar  crimson-red.  Forewings  coflbe- 
brown,  with  three  yeUowish  white  spots  on  the  outer  edge,  and 
erossed  by  irregular  anastomosdng  yellowish  white  lines.  Hind- 
wings  bright  ochre-yellow,  with  a  large  reniform  central  black  spot, 
two  round  black  spots  behind,  a  third  smaller  spot  near  the  anal 
angle,  and  a  black  dot  between  the  middle  and  the  inner  margin. 
Abdomen  tawny,  with  four  blackish  dorsal  spots.  Legs  dusky,  the 
thighs  and  anterior  tibiae  fringed  with  red  hairs ;  the  hindmost  tarsi 
whitish,  annulated  with  black. 

This  species,  which  is  now  for  the  first  time  figured,  was  taken  by 
Mr.  Edmrd  Doubleday,  near  Trenton  Falls.  From  the  Cc^a  it  is 
distmgmshed,  like  the  ParthenoSj  by  the  arcuated  white  margin  of  the 
thorax,  &;c.  The  arrangement  of  the  white  spots  and  rivulets  on 
the  forewings  is  the  same  as  in  the  European  species. 
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PL  Vn.,  fig.  8. 

Flaya ;  alis  angalatas  snbdentatis,  anticis  a|noe  aniiato-tniiiea&, 
prope  ba^n  apicemque  bmnneo  maculaio-fiisciatia ;  onmibiis  poslioe 
macula  magna  rhomboidea  brumiea  marginem  poeticiim  angohmiqiie 
analem  attingente. 

Alar.  ezp.  1|  unc. 

This  prettj  Geometer  has  the  form  of  JBnnamo$  (^Eurymmi) 
dolabraria,  and  perhaps  belongs  to  .the  same  subgenus.  It  is  foond 
in  Massachusetts  as  well  as  on  the  northern  shore  of  Lake  Sapeiior. 

The  antenn»  are  brown,  and  are  pectinated  only  in  the  males. 
The  tongue  is  half  as  long  as  the  body,  which,  witii  tke  upper  ftde 
of  the  forewings,  is  citron-jellow ;  the  hindwingp  and  under  adei 
are  somewhat  paler.  The  forewings  have  a  rustbrown  coetal  spot 
near  the  shoulders,  a  transyerse  row  of  spots  near  the  base,  a  stig- 
matical  dot,  three  little  spots  near  the  tip,  and  a  Tery  large  lomdngb- 
shaped  spot  at  the  anal  angle,  of  the  same  brown  color,  the  laqp 
spot  being  bordered  before  and  behind  with  darker  brown.  Tbe 
hindwings  have  a  central  brownish  dot,  and  a  large  pale  brown  spot, 
bordered  before  and  behind  with  a  darker  line  at  the  anal  u^ 
which  also  is  deeply  tinged  with  brown. 
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VaneflM  J.  album  BoittL 
««     CaiduiZ. 

n.  Sphinobs. 
JEigenA  exitiofla  Say. 
Deilephila  Chanuenerii  H. 
Sphinx  (Lethia  Hiibn.)  KalmuB  Smiikr-^AhboiL 
Bmerinthiii  moderta  H. 
Alypia  octomacalata  F. 

1.    Bombycts. 

lithoflia  (Eubaphe  HUbn,)  aorantiaca  HlUnL 
Aictia  Parthenot  H, 
Clkioeampa  silvalica  H.  Tar. 
HiepiQlna  aigentanmarnlaUn  H.  var. 

2.    Ni^ciWB. 
Apatela. 

Agrotif  deTasfcator  Braee. 


Koctna  clandestina  H. 
Hadena  amka  Stevens. 


Mamestim. 
Heliothia. 


*•    CftoMttm. 


Crociphora  transTerBata  Druty. 
Ennomot  macularia  H. 
Zerene? 

u 

Melanippe. 
Cidaria? 

« 

Alto  three  more  OeametrcB^  of  andeteimined  genenL 

4.    Pyralidei. 

Macrochila  pulyeralis,  H.  Cat  mi. 
Anania  octomaculato  ?  L. 


K        --  # 
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5.    TortriceM. 
Two  species,  nndetenniiied. 

6.    TmecB. 

(Crambida.) 
Cnunbm. 

7.  AlueiUB. 
Fteiophorns. 


The  collectioiis  of  insects  of  other  orders  made  during  our  ezea^ 
sion  have  not  yet  beenjiffficienUj  worked  out  to  allow  us  to  gire  an 
account  of  iheir  oont^m.  A  considerable  nomber  of  Neoroptera  and 
Orihoptera  have,  however,  been  collected ;  HTmeooptera,  Diptera, 
and  Hemiptera,  have  also  not  been  neglected,  thoa^  of  the  latter 
chiefly  Hydrocorisas  have  been  found. 

The  Crustacea,  crawfishes,  and  other  small  freshwater  shiinp, 
as  well  as  the  leeches  and  other  worms,  haye  also  attracted  our  at- 
tention, and  some  interesting  species  have  been  collected ;  but  Ae 
difficulty  of  establishing  their  synonymy  induces  me  to  postpone  tibs 
publication  of  their  description*  L.  A. 


X. 

THE  ERRATIC  PHENOMENA  ABOUT  LAKE  SUPERIOR 


80  much  has  been  said  and  written  within  the  last  fifteen  years, 
upon  the  dispersion  of  erratic  boulders  and  drift,  both  in  Europe 
and  America,  that  I  should  not  yenture  to  introduce  this  subject 
again,  if  I  were  not  conscious  of  having  essential  additions  to  present 
to  those  interested  in  the  investigation  of  these  subjects. 

It  will  be  remarked  by  all  who  have  followed  the  discussions  re- 
specting the  transportation  of  loose  materials  over  great  distances 
from  the  spot  where  they  occurred  primitively,  that  the  most  minute 
and  the  most  careful  investigations  have  been  made  by  those  geolo- 
^ts  who  have  attempted  to  establish  a  new  theory  of  their  transpor- 
tation by  the  agency  of  ice. 

The  part  of  those  who  claim  currents  as  the  cause  of  this  trana- 
portation  has  been  more  generally  negative,  inasmuch  as,  satisfied 
with  tiieir  views,  they  have  generally  been  contented  simply  to  deny 
ttie  new  theory  and  its  consequences,  rather  than  investigate  anew 
the  field  upon  which  they  had  founded  their  opiniops.  Without 
being  taxed  with  partiality,  I  may,  at  the  outset,  inikt  upon  this 
difierence  in  the  part  taken  by  the  two  contending  parties.  For 
since  the  pubUcation  of  Sefstroem's  paper  upon  the  drift  of  Sweden, 
in  which  very  valuable  information  is  given  respecting  the  phenome- 
na observed  in  that  peninsula,  and  the  additional  data  furnished  by 
de  Yemeuil  and  Murchison  upon  the  same  country  and  the  plains  of 
Russia,  the  classical  ground  for  erratic  phenomena  has  been  left 
almost  untouched  by  all  except  the  advocates  of  the  glacial  theory. 
I  need  only  refer  to  the  mvestigations  of  M.  de  Charpentier,  Escher, 
Yon  Derlinth  and  Studer,  and  more  particularly  to  those  extensive 
and  most  minute  researches  of  Prof.  Guyot  in  Sjritzerland,  with- 
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4f  jQOK  fn^soxoi  ic«B  21^  9K&ce  «f  aaj  glacier,  baft  vincb  lo 

Tbt  resola  <sf  ^bak  krcaB^saoBi  ace  {IazJt  dian  die  bonUcn 
txsoA  as  a  £RaBce  frgoa  ife  ceatzal  Aipa,  on^naied  from  Adr 
ti^Kr  SKBzzs  jaai  TaSerSy  aai  wexe  earned  dovnai  diiiH«Btsa^ 
ecsre  pencdi  sa  a  rrpJir  Bafiber,  finung  mmieaupUd  vaDa  aad 
tidgea,  vikkk  ca^  le  tneed  from  dw  atardog  poini  Id  lliar 
ejiieiue  ytnfLtnt  ^saStmaa^ 

I  bare  mjirif  diavii  diat  tbere  are  aoch  ecntrea  of  dEkrtributka  a 
Scodand  and  E&^and  and  Irebzid.  And  dicae  &cta  have  beca 
met  traced  in  deuil  id  Tariooa  parts  of  die  Bnddi  lalaiida  lij  Dr. 
Backlacd,  Sir  Ch.  LjeD,  Mr.  Dan^z^  Mr.  McLachfaui  and  Prafin- 
aor  James  D.  Forbes,  poindng  dearlj  to  die  main 
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greatly  oontrRrated  to  retard  our  real  progreas  in  understandiDg  the 
general  question  of  the  difltribotion  of  erraties. 

It  18  well  known  that  Northern  Europe  is  strewed  with  boulders, 
extending  over  European  Russia,  Poland,  Northern  Germany,  Hol- 
land and  Bel^um.  The  origin  of  these  boulders  is  far  north  in  Nor- 
way, Sweden,  Lapland  and  Liefland,  but  they  are  now  diffused  over 
flie  extensive  plains  west  of  the  Ural  Mountains.  Their  arrange- 
ment, however,  is  such  that  they  cannot  be  referred  to  one  smgle 
point  of  origin,  but  only  in  a  general  way  to  the  northern  tracts  of 
land  which  rise  above  the  level  of  the  sea  in  the  Arctic  regions. 
Whether  these  boulders  were  transported  by  the  same  agency  as 
tiiose  arising  from  distinct  centres,  on  the  main  contment  of  Europe, 
lias  been  the  chief  point  of  discussion.  For  my  own  part,  I  have 
indeed  no  doubt  that  the  extreme  consequences  to  which  we  are 
natorally  carried  by  admitting  that  ice  was  also  the  agent  in  trans- 
porting the  northern  erratics  to  their  present  positions,  has  been  the 
cbief  objection  to  the  view  that  the  Alpine  boulders  have  been 
JUfltributed  by  glaciers. 

It  seemed  easier  to  account  for  the  distribution  of  the  northern 
erratics  by  currents,  and  this  view  appearing  satisfactory  to  those 
who  supported  it,  they  at  once  went  further,  and  opposed  the  glacial 
theory  even  in  those  districts  where  the  glaciers  seemed  to  give  a 
more  natural  and  more  satisfactory  explanation  of  the  phenomena. 
To  embrace  the  whole  question  it  should  be  ascertidned. 

FirU^  Whether  the  northern  erratics  were  transported  at  the 
•ame  time  as  the  local  Alpine  boulders,  and  if  not,  which  of  the 
phenomena  preceded  the  other;  and  again,  if  the  same  cause 
ai^d  in  both  cases,  or  if  one  of  the  causes  can  be  applied  to  one 
fe|ies  of  these  phenomena,  and  the  other  cause  to  the  other  series. 
Ah  investigation  of  the  erratic  phenomena  in  North  America  seems 
to  me  Ekely  to  settle  this  question,  as  the  northern  erratics  occur 
here  in  an  "oncKsturbed  continuation  over  tracts  of  land  far  more 
tztennve  4ipi  those  in  which  t£ey  have  been  observed  in  Europe. 
For  my  own  part,  I  have  already  traced  them  from  the  eastern 
shores  of  Nova  Scotia,  through  New  England  and  the  North  West^ 
em  States  of  North  America  and  the  Canadas  as  Seur  as  the  western 
extremity  of  Lake  Superior,  a  region  embracing  about  thirty  de- 
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grees  of  lon^iade.  Hwe,  as  in  NordMfn  Eaiope,  &e  bo«Ideif 
evidentlj  originated  Suther  north  tlian  tbmr  preBent  locntion^  ud 
hare  been  moved  nniTemlly  in  a  main  directioii  from  nordi  t» 
aooili. 

From  data  which  are,  bowe?er,  rather  inoompkiey  il  can  bt 
farther  adnutted  that  similar  phenomena  oceor  fiirtiber  weat  acnai 
the  whde  continent,  eTerjwhere  presenting  the  same  relaiioiit. 
That  is  to  say,  every  nbere  pointing  to  the  north  as  to  the  region  of 
the  boulders,  whidi  generally  disappear  abont  latitude  88^. 

Without  Altering  at  present  into  a  fall  discuaaBon  of  any  theweti- 
cal  news  oi  the  subject,  it  is  [dain  that  any  theory,  to  be  oatisfaetoiy, 
should  embrace  both  the  eztenare  northern  phenomena  in  Europi 
and  North  America,  and  settle  &e  relation  of  these  phMwrntiia  ti 
the  welt-anthenticated  local  phenomoia  of  Central  Europe. 

Whether  America  itself  has  its  special  local  circumscribed  esa> 
tres  oi  distribution  or  not,  remains  to  be  seen.  It  aeema,  howercr, 
from  a  few  facts  observed  in  the  WUte  Monntabs,  that  this  chain, 
as  well  as  the  mountains  of  north-eastern  Kew  Y<»k,  have  not  beta 
ej[cluavely — and  far  the  whole  duration  of  the  tranapoiation  of 
these  materials — under  the  influence  of  the  cause  which  has  diitrib> 
uted  the  erratics  throu^  such  wide  space  over  die  continent  of 
Korth  America.  But  whether  this  be  the  case  or  not,  (aad  I 
trust  local  investigations  will  soon  settle  tiie  question,)  I 
that  the  cause  which  has  transported  these  boulderB  in  the . 
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AgMn,  Am  aetko  of  thb  omm  laiist  have  been  toeh^  and  I  innrt 
■tarongly  apoQ  thk  point,  as  a  fundamental  one,  the  momentum  with 
which  it  acted  mnet  have  been  such,  that  after  being  set  m  motion 
in  the  nor^  with  a  power  sufficient  to  carry  the  large  boulden 
wUch  are  found  CTerywhere  over  this  vast  extent  of  Umd,  it  vanished 
or  was  stopped  after  reaching  the  thirty-fifth  degree  of  ncMrthem 


Now  it  is  my  deliberate  opnion  that  natural  philosc^hy  and  mathr 
ematics  may  settle  the  question,  whether  a  body  of  water  of  sufficient 
extent  to  produce  such  phenomena  can  be  set  in  motion  with  sufficient 
velocity  to  move  all  these  boulders,  and  nevertheless  stop  before  hav- 
ing swept  over  the  whole  surface  of  the  globe.  Hydrographers  are 
fiuailiar  with  the  acticxi  of  currents,  with  their  speed,  and  with  the 
power  with  which  they  can  act.  They  know  also  how  they  are  distrib- 
uted over  our  globe.  And,  if  we  institute  a  comparison,  it  will  be  seen 
that  there  is  nowhere  a  current  running  firom  the  poles  towards  the 
lower  latitudes,  either  in  the  northern  or  southern  hemisphere,  cover- 
ing a  space  equal  to  one-tenth  of  the  currents  which  should  have 
existed  to  cany  the  erratics  into  their  present  poeiticm.  The  widest 
cnrrent  is  west  of  the  Pacific,  which  runs  parallel  to  the  equator, 
across  the  whole  extent  of  that  sea  firom  east  to  west,  and  the  great- 
est width  of  which  is  scarcely  fifty  degrees.  This  current,  as  a 
matter  of  course,  establishes  a  regular  rotation  between  the  waters 
fbwing  firom  the  polar  regions  towards  lower  latitudes. 

The  Qulf  Stream  on  the  contrary  runs  from  west  to  east,  and  dies 
out  towards  Europe  and  Africa,  and  is  compensated  by  the  currents 
from  Baffin's  Bay  and  Spitzbergen  emptying  into  the  Atlantic,  while 
the  current  of  the  Pacific,  moving  towards  Asia  and  carrying  floods 
of  water  in  that  direction,  is  maintained  chiefly  by  antarctic  currents, 
and  those  which  follow  the  western  shore  of  America  from  Behring's 
Straits.  Wherever  they  are  limited  by  continents,  we  see  that 
the  waters  of  these  currents,  even  when  they  extend  over  hundreds  of 
degrees  of  latitude,  as  the  Gulf  Stream  does  m  its  whole  course,  are 
deflected  where  they  cannot  follow  a  straight  course. 

Now  without  appealing  with  more  detail  to  the  mechanical  oon- 
ditions  involved  in  this  inquiry,  I  ask  every  unprejudiced  Bund 
acquainted  with  the  distributiim  of  the  northern  boulden,  whetto 
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ik  to  loi^e  tte  northen  emtiGS  of  E«rope  m  woA 
a  fwnrtant  bewiag  from  nortfi  to  soiith,  and  to 
,  a  wide,  r^olar  loae  from  Am  to 
of  finope,  nordi  of  &o  fiftiedi  d^rae  <tf  Uf 
tirie^befim  k  hftd  iMckedtegmfcbMMrortlieAlpsT  I  «k 
wiiedfecr  diere  wis  sudi  a  barrier  in  the  nnfimited  plamB  wlieh 
gtarelA  from  At  Are6e  aoaa  aainfeetrspled  of?er  ili»  whole  norflien 
ooateeaf  of  Aaenca  w  frr  down  w  the  Golf  of  Menoo  ? 
I  wA,  acpm*  why  the  enafiet  are  circuuMcribed  wiihm  die  mrft* 


e,  if  their  traosportatioii  is  owing  to 
\ !  Does  noiy  on  the  oootrarf ,  due  noil 
tte  aide  and  northern  temperate  aones,  mi 
widnn  the  antarctic  and  sonOiem  temjieiiii 
that  &e  caoM  of  traoBportyion  is  eonnected 
or  dimite  of  the  ooontries  over  whioh  fte 
ptodneed.  If  it  were  odierwise,  why  are  there  wo 
I'of  enaliQi  wiA  an  east  and  west  bearing,  or  in  tlie  mam  C- 
icctMo  of  die  most  eztniBTe  evrrents  towing  at  present  oter  tte 
sarfiM  of  owr  globe! 

Il  »  a  mMer  of  bet,  of  nndemaUe  fiu^  ftr  wUoh  tlie  theoiy 
has  to  accoom^  thai  in  the  two  hesuspheres  die  enraties  have  fired 
reference  «i  At  pohr  r^kms,  and  are  eiremnseribed  within  im 
arctics  and  die  colder  part  <tf  die  temperate  aone.    TUsfretiim 
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atheetofic^  sidBcienfly  large  to  carry  iheiimrdieraeiTftiacBmtottieir 
present  limits  of  distribution ;  but  this  difficulty  is  grealiy  remoyed 
when  we  can  trace,  as  in  the  Alps,  the  progress  of  the  boulders 
under  the  sune  aspect  from  the  glaciers  now  ensling,  down  into 
regicms  where  they  no  longer  enst,  but  where  the  ^ulders  and  other 
phenomena  attending  their  transportation  show  distinctly  that  they 
ODce  existed. 

Without  extending  further  this  argumentation,  I  would  call  the 
attention  of  the  unprejudiced  obserrer  to  the  fiict,  that  those  who 
advocate  currents  as  the  cause  of  the  transportation  of  erratics,  have, 
up  to  this  day,  failed  to  show,  in  a  single  instance,  that  currents  can 
produce  all  the  different  phenomena  connected  with  the  transporta- 
tion of  the  boulders  which  are  observed  everywhere  in  the  Alps,  and 
which  are  stiU  daily  produced  there  by  the  small  glaciers  yet  in 
existence.  Never  do  we  find  that  water  leaves  the  boulders  which  it 
carries  along  in  regular  walls  of  mixed  materials ;  nor  do  currents 
anywhere  produce  upon  the  hard  rocks  in  ritu  the  peculiar  grooves 
and  scratches  which  we  see  everywhere  under  the  glacier  and  within 
tiie  fimits  of  their  ordinary  oscillations. 

Water  may  polish  the  rocks,  but  it  nowhere  leaves  straight 
scratches  upon  their  surface ;  it  may  furrow  them,  but  these  furrows 
are  sinuous,  acting  more  powerfully  upon  the  soft  parts  of  the  rocks 
or  fissures  already  existing;  whilst  glaciers  smooth  and  level  uni- 
fityrmly,  the  hardest  parts  equally  with  the  softest,  and,  like  a  hard 
file,  rub  to  uniform  continuous  surfikcee  the  rocks  upon  which  they 
move. 

But  now  let  us  return  to  our  spedal  subject,  the  erratics  of  North 
America. 

The  phenomena  of  drift  are  more  complicated  about  Lake  Supe- 
rior than  I  have  seen  them  anywhere  else ;  for,  besides  the  general 
phenomena  which  occur  everywhere,  there  are  some  peculiarities 
noticed  which  are  to  be  ascribed  to  the  lake  as  such,  and  which  we 
do  not  find  in  places  where  no  large  sheet  of  water  has  been  brought 
into  contact  with  the  erratic  phenomena.  In  the  first  place,  we 
notice  about  Lake  Superior  an  extensive  tract  of  polished,  grooved 
and  scratched  rocks,  which  present  here  the  same  uniform  character 
whkli  they  have  everywhere.  As  there  is  so  little  disposition,  among 
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80  xoany  otherwise  mtelligent  geolo^ts,  to  perceive  the  fikcts  u  they 
are,  whenever  they  bear  upon  the  question  of  drift,  I  cannot  but 
repeat,  what  I  have  already  menti(Hied  more  than  once,  but  what  I 
have  observed  again  here  over  a  tract  of  some  fifteen  hundred 
miles,  that  the  rocks  are  everywhere  smoothed,  rounded,  grooved 
and  furrowed  in  a  uniform  direction.  The  heterogeneous  materiili 
of  which  the  rocks  consist  are  cut  to  one  continuous  uniform  level, 
showing  plainly  that  no  difference  in  the  polish' and  abrasion  can  be 
attributed  to  the  greater  or  less  resistance  on  the  part  of  the  rocks, 
but  that  a  continuous  rasp  cut  down  everything,  adapting  itself,  how- 
ever,  to  the  general  undulations  of  the  country,  but  neverthelesi 
showing,  in  this  close  adaptation,  a  most  remarkable  continuity  in 
its  action. 

That  the  power  which  produced  these  phenomena  moved  in  the 
midn  from  north  to  south,  is  dbtinctly  shown  by  the  form  of  the  hills, 
which  present  abrupt  slopes,  rough  and  sharp  comers  towards  the 
south,  while  they  are  all  smoothed  off  towards  the  north. 

Indeed,  here,  as  in  Norway  and  Sweden,  there  is  on  all  the  hills  a 
lee-side  and  a  strike-side.  As  has  been  observed  in  Norway  and 
Sweden,  the  polishing  is  very  perfect  in  many  places,  sometimei 
strictly  as  brilliant  as  a  polished  metallic  surface,  and  everywhere 
these  surfaces  are  more  or  less  scratched  and  furrowed,  and  both 
scratches  and  furrows  are  rectilinear,  crossing  each  other  under 
various  angles :  however,  never  varying  many  points  of  the  compui 
the  snrue   sijot.  but   in   i^eufc-nil   ahowiag  that  wht-r^   tht 
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'  There  is  one  feature  in  liieee  phenomena,  however,  in  which  wd 
nerer  observe  anj  yariation.  The  c<Hitinuit7  of  these  lines  is  abso- 
IiAely  the  same  everywhere.  They  are  rectilinear  «id  continuous, 
and  cannot  be  better  compared  than  with  the  effects  of  stones  or 
other  hard  materials  dragged  in  the  same  direction  upon  flat  or  roll- 
ing snrfiwes;  thej  form  simple  scratches,  extending  for  yards  in' 
8trai|^t  lines,  or  brealnng  off  for  a  short  space  to  continue  agun  in  a 
stnight  line  in  the  same  direction,  just  as  if  mtermpted  by  a  jerk. 
There  are  also  deeper  scratches  of  the  same  kind,  presenting  the 
same  phenomena,  only,  perhaps,  traceable  for  a  greater  distance 
than  the  finer  ones.  These  scratches,  instead  of  appearing  like  the 
tracing  of  diamonds  upon  glass,  as  the  former  do,  would  rather  assume 
the  appeanmce  of  a  deeper  groove,  made  by  the  point  of  a  graver,  or 
peihaps  still  more  closely  resemble  the  scratches  which  a  cart-wheel 
would  produce  upon  polished  marble,  if  the  wheel  were  chained,  and 
coarse  sand  spread  over  the  floor.  The  appearance  of  the  rock, 
cmshed  by  the  moving  mass,  is  especially  distinct  in  limestone  rocks, 
where  grooves  are  seldom  nicely  cut,  but  present  the  appearance  of 
a  violent  pressure  combined  with  the  grooving  power,  thus  giving  to 
the  groove  a  character  which  is  quite  peculiar,  and  which  at  once 
strikes  an  observer  who  has  been  familiar  with  its  characteristic 
aspect.  Now,  I  do  not  know  upon  what  the  assertions  of  some 
geolog^  rest,  that  gravel  moved  by  water  under  strong  heavy 
cnrrents  will  produce  similar  effects.  Wherever  I  have  gone  since 
steadying  these  phenomena,  I  have  looked  for  such  cases,  and  have 
never  yet  found  modem  gravel  currents  produce  anything  more  than 
a  smooth  surface  with  undulating  furrows  following  the  cracks  in  the 
rocks,  or  hollowing  their  softer  parts ;  but  continuous  straight  lines, 
especially  such  crushed  lines  and  stnught  furrows,  I  have  never 
seen. 

When  vre  know  how  extensive  the  action  of  water  carrying  mud 
and  gravel  is  on  every  shore  and  in  every  water  current,— when  we 
can  trace  this  action  almost  everywhere,  and  nowhere  find  it  similar 
to  the  phenomena  just  described,  I  cannot  ima^e  upon  what  ground 
these  phenomena  are  still  attributed  to  the  agency  of  currents.  This 
is  the  less  rational  as  we  have  at  present,  m  all  high  mountain  chains 
of  the  temperate  lone,  other  agents,  the  glaciers,  producing  these 
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At  sow  eittneten,  to  wiu^ 
Mcrfte,  al  least  condhioDiIIy, 
lad  senidied  and  groof«d 
aecuiv^ei;^  thai  the  ■ftrt  prodoeed  b j  die  ae> 
re  aearl  J  raaeaUes  these  emtae  phenomena  thaa 
&e  actioaof  enrreatB.  Batsaehiidtt 
ij  gh>ifa>gMBi,  thaft  those  keea  fiKokies  of  distmetka 
pyper  ef  iopenor  pereeptioii  and  diBcrimiaa- 
have  led  them  m  make  9«ch  brOfiaiii  dkooTeries  in  geology 
m  gemcnL  aaem  a>  ihaaAm  them  at  ooee  as  soon  as  the j  lock  ai  die 
The  ol^ectian  made  b j  a  venefable  geologist,  that  the  cold 
%o  farm  ami  ptcseirc  sndi  j^adeis,  for  any  length  of  tBBe, 
voald  frceae  him  to  death,  k  as  ehOdiih  as  the  apprehension  that  die 
heavy  oeean  eanenis,  the  aetioa  of  whidi  he  aees  everywhere,  migjkt 
have  swept  him  awmy/ 

Nov  that  these  phenomena  have  beoi  obeerved  extensively,  we  ^ 
may  derive  abo  sosm  instnictiQn  from  the  Emits  of  dieir  geograpU* 
eal  extent.      Let  ns  see,  therefore,  where  these  perished,  scratdied 
and  fsnowed  rods  have  been  observed. 

In  the  first  place  they  occnr  everywhere  in  die  north  witidn  ee^ 
tain  fimifis  of  the  areticB,  and  through  the  eolder  parts  of  the  tea- 
peraie  loae.  They  ooeur  also  in  the  southern  hemisphere,  witbb 
paraUel  limits,  but  in  the  plains  of  the  tropics,  and  even  in  the 
warmer  parts  of  the  temperate  aone  we  find  no  trace  of  these  phe- 
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<ii6  agent ;  floating  ioe  is  sujqmed  to  have  ground  and  polished  tlie 
fiir&ces  of  rocks,  while  I  consider]  them  to  have  been  acted  upon  bj 
terrestrial  ^aciers.  To  settle  this  diflbrence  we  have  a  test  which  is 
at  irrenstible  as  the  other  arguments  already  introduced. 

IjQt  us  investigate  the  mode  of  action,  the  mode  of  transportation 
of  ioebergp,  and  let  us  examine  whether  this  cause  is  adequate  to 
produce  phenomena  for  which  it  is  made  to  account  As  mentioned 
above,  the  polished  surfaces  are  continuous  over  hills,  and  in  deprea- 
Bons  of  the  soil,  and  the  scratches  which  run  over  such  undulating 
surfaces  are  nevertheless  continuous  in  straight  linee.  If  wc  imag^e 
icebergs  moving  upon  shoals,  no  doubt  thej  would  scratch  and 
polish  tiie  rocks  in  a  way  similar  to  moving  glaciers.  But  upon  such 
grounds  tiiej  would  sooner  or  later  be  stranded,  and  if  they  remain- 
ed loose  enough  to  move,  they  would,  in  their  gyratory  movements, 
produce  curved  lines,  and  mark  the  spots  where  they  had  been 
•branded  with  particular  indications  of  their  prolonged  action.  But 
BOwhere  upon  arctic  ground  do  we  find  such  indications.  Every- 
where the  polished  and  scratched  surfaces  are  continuous  in  straig^ 
juxtaposition. 

Phenomena  analogous  to  those  produced  by  icebergs  would  only 
be  seen  along  the  sea-shores ;  and  if  the  theory  of  drifted  icebergs 
were  oorrect,  we  should  have,  all  over  those  continents  where  erratic 
phetiomena  occur,  indications  of  retreating  shores  as  far  as  the  erratic 
l^enomena  are  found.  But  there  is  no  such  thing  to  be  observed 
over  the  whole  extent  of  the  North  American  continent,  nor  over 
Northern  Europe  and  Asia,  as  far  as  the  northern  erratics  extend. 
From  the  arctics  to  the  southernmost  limit  of  the  erratic  distribu- 
tion, we  find  nowhere  the  indications  of  the  action  of  the  sea  as 
directiy  connected  with  the  production  of  the  erratic  phenomena. 
And  wherever  the  marine  deposits  rest  upon  the  polished  surfaces 
of  groipd  and  scratched  rocks,  they  can  be  shown  to  be  deposits 
formed  nnce  the  grooving  and  polishing  of  the  rocks,  in  consequence 
of  the  subsidence  of  those  tracts  of  land  upon  which  such  deposits 
occur. 

Agun,  if  we  take  for  a  moment  mto  consideration  the  immense 
extent  of  land  covered  by  erratic  phenomena,  and  view  them  as 
produced  by  drifted  icebergs,  we  must  acknowledge  that  the  ice> 
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^jbergs  of  the  prenni  period  4t  least,  are  bsuffieieiit  to 
jfor  them,  as  they  are  limited  to  a  narrower  zone.  And  to  bring 
icebergs  in  any  way  witlun  the  extent  which  would  answer  Ssr 
ttie  extent  of  the  distribution  of  erratics,  we  must  aasume  titti 
,ihe  northern  ice  fields,  from  which  these  icebergs  oookl  be  det^b- 
ed  and  float  southwards,  were  much  larger  at  the  time  they  pie- 
duced  such  exteuEUve  phenomena  than  they  are  now.  That  is  lo 
pay,  we  must  assume  an  ice  period ;  and  if  we  look  mto  the  cireua- 
stances  we  shall  find  that  this  ice  period,  to  answer  to  the  phenome- 
na,  should  be  nothing  less  than  an  extensive  cap  of  ice  upon  bolii 
poles  This  is  the  very  theory  which  I  advocate  ;  and  unless  tiw 
advocates  of  an  iceberg  theory  go  to  that  length  m  their  premises,  I 
venture  to  say,  without  fear  of  contradiction,  that  they  will  find  tiis 
source  of  their  icebergs  fall  short  of  tiie  reqmsite  conditicms  whidi 
they  must  assume,  upon  due  consideration,  to  aooount  tor  ^tub  whok 
phenomena  as  they  have  really  been  observed. 

But  without  discussing  any  Geurther  the  theoretical  views  of  the 
question,  let  me  describe  more  nunutely  the  facts  as  observed  on  the 
northern  shores  of  Lake  Superior.  The  polished  surfaces,  as  such, 
are  even,  undulating,  and  terminate  always  above  the  rough  lee«ide 
turned  to  the  south,  unless  upon  gentle  declivities,  where  the  pofiih- 
ed  surfaces  extend  in  unbroken  continuity  upon  the  southern  sniftoes 
of  the  hills,  as  well  as  upon  their  northern  slopes.  On  their  ( 
and  western  flanks,  shallow  valleys  running  east  and  west  are 
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Ae  oiher,  and  where  they  at  tames  ascend  steep  hilb,  which  ^ey 
cross  at  right  angles  along  their  northern  slope,  even  when  the 
souihem  slope,  not  steeper  in  itself,  faces  the  sonth  with  rough 
escarpments. 

The  scratches  and  farrows,  thou^  generallj  mnmng  north  and 
south,  and  deviating  slightly  to  the  east  and  west,  present  in  various 
places  remarkable  anomalies,  even  in  their  general  course  along  the 
eastern  shore  of  the  lake.  Between  Michipicotin  and  *  Sault  St. 
Marie  we  more  frequently  see  a  deflection  to  the  west  than  a  due 
north  and  south  course,  which  is  rather  normal  along  the  northern 
shore  proper,  between  Michipicotin  and  other  islands,  and  frohi  the 
Kc  to  Port  William ;  the  deep  depression  of  the  lake  being  no  doubt 
the  cause  of  such  a  deviation,  as  large  masses  of  ice  could  accumu- 
late in  this  extensive  hollow  ca^ty  before  spreadmg  again  more  uni- 
formly beyond  its  limits.  To  the  oscillations  of  the  whole  mass  in  its 
southerly  movement,  according  to  the  inequalities  of  the  surfaces, 
we  must  ascribe  the  crossing  of  the  straight  lines  at  acute  angles,  as  we 
observe  also  at  the  present  day  under  the  glaciers,  as  they  swell  and 
subside,  and  hence  meet  with  higher  and  lower  obstacles  in  their 
irregular  course  between  the  Alpine  valleys. 

In  deep,  narrow  chasms,  however,  we  find  now  and  then  greater 
deviations  from  the  normal  direction  of  the  striae,  where  considerable 
masses  of  ice  could  accumulate,  and  move  between  steep  walls  under  a 
lateral  pressure  of  the  masses  moving  onwards  from  the  north.  Such  a 
chasm  is  seen  between  Spar  Island  and  the  main  land  opposite  Prince's 
Location,  south  of  Fort  William,  where  the  furrows  and  scratches  run 
neariy  east  and  west.  But  here  also,  there  is  no  tumultuous  disturb- 
ance in  the  continuation  of  the  phenomena,  such  as  would  occur  if  ice- 
bergs were  floated  and  stranded  against  the  southern  barrier.  The 
same  continuity  of  even,  polished  surfaces,  with  their  scratches  and 
furrows,  prevails  here  as  elsewhere.  The  angles  which  these  scratches 
form  with  each  other  are  very  acute,  generally  not  exceeding  10^  ; 
but  at  times  they  diverge  more,  forming  angles  of  15^,  20^  and  25  ^ 
In  a  few  instances,  I  have  even  found  localities  where  they  crossed 
each  other  at  angles  of  no  less  than  80^ ;  but  these  are  rare  excep- 
tions. It  may  sometimes  be  noticed  that  the  lines  running  in  one 
direction  form  a  system  by  themselves,  varying  very  little  from  strict 
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parallelism  with  each  other,  but  crossing  another  ajsiein,  more  or  Im 
strongly  marked,  of  other  lines  equallj  parallel  with  each  other.  At 
other  times,  a  system  of  Imes,  strongly  marked  and  diverge  mj 
slightly,  seem  to  pass  over  another  system,  in  idiich  the  linee  tank 
various  angles  with  each  other.  Again,  there  are  places, — and  tin 
is  the  most  common  case, — ^where  the  lines  diverge  alii^tly,  fi^wing, 
however,  generally  one  nuun  direction,  which  is  oroeaed  by  fewer 
lines,  forming  more  open  angles.  These  differences,  no  doubt,  indh 
cate  various  oscillaticNas  in  the  movement  of  the  mass  which  produced 
the  lines,  and  show  probably  its  successive  action,  with  more  ot  \m 
iitensity,  upon  the  same  pcont  at  successive  periods,  in  accoidaoee 
with  the  direction  of  the  moving  force  at  each  intervaL  The  laiae 
variations  within  precisely  the  same  linuts  may  be  noticed  in  our  day 
on  the  mar^  of  the  glaciers  produced  by  the  increase  €fr  <i™tnntM« 
of  the  bulk  of  their  mass,  and  the  changes  in  the  rate  of  their  moie* 
ment 

The  loose  materials  which  produced,  in  their  onward  movemest 
under  the  pressure  f  ce,  such  polishing  and  grooving,  consisled  ef 
various  used  boulders,  pebbles  and  gravels,  down  to  the  most  mioiitQ 
sand  and  loamy  powder.  Accumulations  of  such  materials  are  finmd 
everywhere  upon  these  smooth  surSftces,  and  in  their  arrangement 
they  present  everywhere  the  most  striking  contrast  when  eonqpaied 
with  deposits  accumulated  under  the  agency  of  water.  Indeed,  we 
nowhere  find  this  glacial  drift  regularly  stratified,  being  everywhen 
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rubbed  against  underlying  rocks.  But  the  setting  here  being  simply 
ice,  these  loose  materials,  fiut  at  one  time  and  movable  anodier,  and 
fixed  and  loosened  again,  have  rubbed  against  the  rock  below  in  all 
possible  portions ;  and  hence  not  only  their  rounded  form,  but  also 
their  rectilinear  grooving.  How  such  grooves  could  be  produced 
.under  the  action  of  currents,  I  leave  to  the  advocates  of  such  a 
theory  to  show,  as  soon  as  they  shall  be  prepared  for  it. 

I  diodd  not  omit  here  to  mention  a  iact  which,  in  my  opinion,  has 
a  great  theoretical  importance,  namely,  that  in  the  northern  erratics, 
even  the  largest  boulders,  as  far  as  I  know,  are  rounded,  and 
scratched  and  polished,  at  least,  all  those  which  are  found  beyond 
the  immediate  vicinity  of  the  higher  mountain  ranges  ;  showing  that 
the  accumulations  of  ice  which  moved  the  northern  erratics  covered 
the  whole  country ;  and  this  view  is  sustained  by  another  set  of  facts 
equally  important,  namely,  that  the  highest  ridges,  the  highest 
rugged  mountuns,  at  least,  in  this  continent  and  north  of  the  Alps  in 
Europe,  are  as  completely  polished  and  smoothed  as  the  lower  lands, 
and  only  a  very  few  peaks  seem  to  have  risen  above  the  sheet  of  ice ; 
whilst,  in  the  Alps,  the  sumnuts  of  the  mountains  stand  generally 
above  these  accumulations  of  ice,  and  have  supplied  the  surface  of 
flie  glaciers  with  large  numbers  of  angular  boulders,  which  have  been 
carried  upon  the  back  of  glaciers  to  the  lower  valleys  and  adjacent 
jdains  without  losing  their  angular  forms. 

With  respect  to  the  irregular  accumulafion  of  drift-materials  m  the 
north,  I  may  add  that  there  is  not  only  no  indication  of  stratification 
among  them,  such  unquestionably  as  water  would  have  left,  but 
that  the  very  nature  of  these  materials  shows  plidnly  that  they  are  of 
terrestrial  ori^ ;  for  the  mud  which  sticks  between  them  adheres  to 
all  the  little  roughnesses  of  the  pebbles,  fills  them  out,  aud  has  the 
peculiar  adhesive  character  of  the  mud  ground  under  the  glaciers, 
and  diflbring  entirely  in  that  respect  from  thtf  gravels  and  pebbles 
and  sands  washed  by  water  currents,  which  leave  each  pebble 
dean,  and  never  form  adhering  masses,  unless  penetrated  by  an 
infiltratibn  of  limestone. 

Another  important  fact  respecting  this  glacial  drift  consists  in 
the  universal  absence  of  marine  as  well  as  freshwater  fossils  in  its 
interiori  a  fibot  which  strengthens  the  view  that  they  have  been 
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accnmnlated  by  the  agency  of  strioHy  terrestrial  glaciers ;  saeb  is, 
at  least,  the  case  everywhere  &r  from  the  seashore.  But  we  may 
conclude  that  these  ancient  glaciers  reached,  upon  varioas  points,  the 
sea-shore  at  the  time  of  their  greatest  extension,  just  as  tiiey  do  it 
present  in  Spitzbergen  and  other  arctic  shores ;  and  that  therefore, 
in  such  proximity,  phenomena  of  contact  should  be  observed,  infi- 
eating  the  onward  movement  of  glacial  material  into  the  ocean,  sack 
as  the  accumulation  within  these  materials  of  marine  fossil  remuns, 
and  also  the  influence  of  the  tidal  movements  upon  them.  And  now 
such  is  really  the  case.  Nearer  the  sea-shores  we  observe  distinctly, 
in  some  accumulations  of  the  drift,  faint  in^cations  of  the  action  of 
the  tide  reaching  the  lower  surface  of  glaciers,  and  the  remodeling, 
to  some  extent,  of  the  materials  whidh  there  poured  into4he  sea.  A 
beautiful  example  of  the  kind  may  be  observed  4IMbvv7ambridge, 
along  Charles  River,  not  fieur  from  Mount  Auburn,  where  the  unstrafr 
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ice  around  the  norUi  pole,  haTmg,  no  doubt,  extended  their  inflnenoe 
OFor  the  temperate  lone,  and  probably  produced,  in  high  mountm 
.ehainB,  as  the  Alps,  the  Pyrenees,  the  Black  Forest,  and  the  Vosges, 
taoh  accumulations  of  snow  and  ice,  as  may  have  produced  the  erratic 
.phenomena  of  those  districts.  But  extensive  changes  must  have 
iaken  {dace  in  the  appearance  of  the  continents,  over  which  we  trace 
erratic  phenomena,  since  we  observe  in^e  Old  World,  as  well  as  in 
North  America,  extensive  stratified  deposits  containing  fossils  which 
teat  upon  the  erratics ;  and  as  we  have  all  possible  good  reasons  and 
satisfactory  evidence  for  admitting  that  the  erratics  were  trans{X)rted 
by  the  agency  of  terrestrial  glaciers,  and  that  therefore  the  tracts  of 
land  over  which  they  occur,  stood  at  that  time  above  the  level  of  the 
aea,  we  are  led  to  the  conclusion  that  these  continents  have  subsided 
nice  that  period  below  the  level  of  the  sea,  and  that  over  their 
muii«lated  portions  animal  life  has  spread,  remains  of  organized  beings 
-have  been  accumulated,  which  are  now  found  in  a  fossil  state  in  the 
deposits  formed  under  those  sheets  of  water. 

Such  deposits  occur  at  various  levels  in  different  parts  of  North 
America.  They  have  been  noticed  about  Montreal,  on  the  shores  of 
Lake  Champlain,  in  Maine  and  also  in  Sweden  and  Russia ;  and, 
what  IS  most  important,  they  are  not  everywhere  at  the  same  absolute 
level  above  the  surface  of  the  ocean,  showing  that  both  the  sxibsidence, 
and  the  subsequent  upheaval  which  has  again  brought  them  above 
die  level  of  the  sea,  have  been  unequal ;  and  that  we  should  there- 
fore be  very  cautious  in  our  inferences  respecting  both  the  continental 
eircumstances  under  which  the  ancient  glaciers  were  formed,  and  also 
die  extent  of  the  sea  afterward,  as  compared  with  its  present  limits. 

The  contrast  between  the  unstratified  drift  and  the  stibsequently 
efaratified  deposits  is  so  great,  that  they  rest  everywhere  unconform- 
aUy  upon  each  other,  showing  distinctiy  the  difference  of  the  agency 
under  which  they  were  accumulated.  This  unconformable  superpod* 
don  of  marine  drift  upon  glacial  drift  is  also  beautifully  shown  at  the 
above  mentioned  locality  near  Cambridge.  (See  Diagram.)  In  this 
ease  the  action  of  tides  in  the  accumulation  of  the  stratified  materiata 
IB  plainly  seen. 

The  various  heights  at  which  these  stratified  deposits  occur,  above 
die  level  of  the  sea,  show  plainly,  that  since  their  accumulation,  the 
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main  land  has  been  lifted  above  the  ocean  at  £flkrent  rates  in  daSet 
ent  parts  of  the  country ;  and  it  would  be  a  most  important  mvetli- 
gation  to  have  their  abeolute  level,  in  order  more  fnllj  to  aacertn 
flie  last  changes  which  our  continents  have  undergone. 

From  the  above  mentioned  hctSj  it  must  be  at  once  obvious  ftat 
the  various  kinds  of  loose  materials,  all  over  the  northern  henusphers, 
have  been  accumulated,  noi  only  under  different  circumstances,  but 
during  long-continued  subsequent  distinct  periods,  and  that  grest 
changes  have  taken  place  smce  their  depodtion,  before  the  preseni 
state  of  things  was  fully  established. 

To  the  first  period, — ^the  ice  period,  as  I  have  called  it, — bekng 
all  the  phenomena  connected  witfi  the  transportation  of  erratic  bould- 
ers, the  polishing,  scratching  and  furrowing  of  Ihe  rocks  and  the 
accumulation  of  unstratified,  scratched,  and  loamy  drift  During  thu 
period,  the  midn  land  seems  to  have  been,  to  some  extent  at  kait, 
higher  above  the  level  of  the  sea  than  now  ;  as  we  observe,  on  As 
shores  of  Great  Britain,  Norway  and  Sweden,  as  well  as  on  theeail' 
em  shores  of  North  America,  the  polished  sur&M^es  dippng  under 
the  level  of  the  ocean,  which  encroaches  everywhere  upon  ihe  em6a 
proper,  effiu^es  the  polished  surfaces  and  remodels  the  gladal  drift. 
During  these  periods,  large  terrestrial  animals  lived  upon  both  oonli- 
nents,  the  fossil  remains  of  which  are  found  in  the  drift  of  Siberii, 
as  well  as  of  this  continent.  A  fossil  elephant  recently  discovered  is 
Vermout  adds  to  the  resemblance,  ahready  pointed  out,  between  tk 
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presont,  the  fimit  between  that  epoch  and  the  present  state  of  things. 
Their  contintdtj  seems  almost  demonstrated  by  the  identity  of  fosal 
shells  found  in  these  stratified  deposits,  with  those  now  living  along 
flie  present  shores  of  the  same  continent,  and  by  the  fact  that  changes 
in  the  relative  level  between  sea  and  main  land  are  still  going  on  in 
oar  day. 

Indications  of  such  relative  changes  between  the  level  of  the 
waters  and  the  l^d  are  also  observed  about  Lake  Superior.  And 
here  they  assume  a  very  peculiar  character,  as  the  level  of  the  lake 
itself,  in  its  relation  to  its  shores,  is  extensively  changed. 

All  around  Lake  Superior  we  observe  terraces  at  different  levels ; 
and  these  terraces  vary  in  height,  from  a  few  feet  above  the  present 
level  of  the  lake,  to  several  hundred  feet  above  its  surface,  presenting 
everywhere  undoubted  evidence,  tiiat  they  were  formed  by  the 
waters  of  the  lake  itself. 

As  everywhere  the  lake  shores  are  strewed  with  sand  and  pebbles 
stranded  within  certain  limits  by  the  waves,  the  lowest  accumulations 
of  loose  materials  remain  within  the  action  of  heavy  storms,  and 
widiin  such  linut  they  are  entirely  deprived  of  vegetation. 

Next,  another  set  of  beaches  is  observed,  consisting  generally  of 
coarser  materials,  forming  shelves  above  the  reach  of  even  the  severest 
storms,  as  shown  by  the  scanty  cryptogamous  vegetation,  and  a  few 
small  herbaceous  plants  which  have  grown  upon  them. 

Next,  other  beaches,  retreatmg  more  and  more  from  the  shores, 
are  observed,  upon  which  an  older  vegetation  is  traced,  consisting  of 
ahrabs,  small  trees,  and  a  larger  number  of  different  plants,  among 
wlucb  extensive  carpets  of  wonderful  lichens  sometimes  spread  over 
large  surfaces  of  greater  extent.  And  the  genUe  slope  of  some  of 
the  terraces  shows  that  the  lake  must  have  stood  at  this  level  for  a 
longer  time,  as  higher  banks  rise  precipitously  above  them,  consistmg 
•bo  of  loose  materials,  which  must  have  been  worn  out  and  washed 
away,  for  a  considerable  time,  by  the  action  of  the  waves  from  the 
lake.  In  such  a  manner,  terrace  above  terrace  may  be  observed, 
in  retreating  sheltered  bays  or  along  protected  shores,  over  exten- 
ttve  tracts ;  sometimes  two  or  three  in  close  proximity,  perhaps 
witiun  twenty  to  fifty  feet  of  each  other ;  and  again,  extensive  flat 
shores,  spreading  above  to  another  abrupt  bank,  making  the  former 
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fifteen  sack  cemees  bat  be  &dngiiiibed  oo  one  qioi,  forming,  is  it 
were,  Oke  Keps  of  a  ggMHir  aaphiihfatre.  The  most  remarkable  of 
iD  the  am^iiuheafires  hae  been  akeidied  by  Mr.  Caboi,  and  forms  tbi 
frondsriece  to  this  rofaime.  Its  beig^i  has  been  determined  by  Mr. 
Logaa«  in  hb  Ge«>^iraphkal  Report  of  Canada,  page  10,  where  it  ii 
■dnntelj  desenbed.  I  dierefore  refin*  to  Ikb  account  for  further  de- 
tails. I  woald  onij  mention  here,  that  the  fiistsbeU^  wkhin  the  reidi 
of  the  lake*  cooaists  of  minoie  sand^  and  fi>rms  a  narrow  strip  of  steiilt 
ground  at:*ng  the  waieredge ;  next,  we  haTe  a  sk^  of  about  10^,  fbl- 
kwed  bjr  a  fiac  terrace,  extending  for  nearij  fifky  paces  to  a  seeool 
Terr  steep  slop«,  about  26^  and  30^  incKnation  ;  then,a slofMng  ta^ 
race  with  an  inclination  of  near  16^,  streldiing  for  eighty  to  a  hundred 
paces,  abore  which  rises  another  steep  sfepe  of  20^,  beyond  wlueh 
an  extensive  dat,  sUghdy  sfoping^  extends  for  seToral  himdred  paeei» 
crowned  by  some  irregular  ridges  at  its  summit,  and  along  the  rocky 
ledges  which  form  the  bay  at  the  bottom  of  which  this  high  grafil 
bank  rises. 

In  connection  with  diese  lake  terraeee,  we  must  conader  also  tht 
river  terraces  which  present  amilar  phenomena  along  their  banks  al 
around  the  lake,  with  the  diflkrence  &at  they  sk>pe  gradually  aki^ 
the  water  courses*  otherwise  resembling  in  their  composition  tiie  lake 
terraces,  which  are  altogether  composed  of  remodeled  facial  drifl| 
which,  from  the  influence  of  the  water  and  ihm  baring  been  roBed 
!  abates,  tmr 
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The  lower  oonrse  of  Miohipiootin  River  is  for  several  mfles  dammed 
up  in  that  way  bj  concentrio  walls,  across  which  the  river  has  cat 
its  bed,  and  winding  between  them,  has  repeatedly  changed  its  direo- 
tioQ,  breaking  through  the  successive  walls  m  different  places.  The 
largest  and  lowest  of  these  walls,  a  kind  of  river  terrace  near  the 
margin  of  the  lake,  shuts  at  present  the  factory  from  the  immediate 
lake  shore  and  the  river,  which  has  cut  its  way  between  the  rocks  to 
the  right  and  the  walls,  has  left  a  bold  bank  in  this  dam  on  its  left 
shore. 

An  important  question  now  arises,  after  considering  these  &ct8, 
how  these  successive  changes  in  the  relative  level  of  the  lake  and  its 
shores  have  been  introduced.  Has  the  water  been  gradually  sub- 
siding, or  has  the  shore  been  repeatedly  lifted  up  ?  Merely  from 
the  general  inferences  of  the  more  extensive  phenomena  described 
above,  respecting  the  relative  changes  between  land  and  sea,  I 
should  be  inclined  to  admit  that  the  land  has  risen,  rather  than  to 
8ui^K)se  that  the  waters  have  gradually  flowed  out.  But  there  are 
about  the  lake  itself  sufficient  proo&,  which  leave  in  my  mind  not 
the  slightest  doubt  that  it  is  the  land  which  has  changed  its  level, 
and  not  Hie  lake  which  has  subsided. 

In  the  first  place,  to  suppose  that  the  lake  had  once  stood  as  hi^ 
as  the  highest  terraces,  it  would  be  necessary  to  admit  that  its  banks 
were,  all  round  its  shores,  sufficientiy  high  to  keep  the  water  at  that 
highest  level,  or,  at  least,  that  there  were,  at  the  lower  outlets,  bars 
to  that  height,  which  have  been  graduaUy  removed  since.  But 
neither  is  the  main  land  sufficiently  high,  at  the  western  extremity 
and  along  the  southern  shores,  to  admit  of  such  a  supposition,  nor  is 
there  about  the  outlet  of  the  lake,  between  Gros  Cap  and  Cap  Iro- 
quois, an  mdication  of  a  barrier  which  has  been  gradually  removed. 
There,  as  everywhere  along  the  lake  shores,  the  loose  movable  mate- 
rials consist  of  the  same  drift,  the  accumulation  of  which,  at  various 
levek,  we  are  aiming  to  account  for.  If,  therefore,  we  consider  this 
same  drift  as  the  barrier  under  whose  protection  the  lake  modeled 
other  parts  of  its  mass,  we  should  be  compelled  to  admit  another 
cause  to  remove  the  barrier,  a  supposition  for  which  there  is  not  the 
sli^test  indication  in  the  geological  structure  of  the  country.  But 
if,  on  the  ocmtraiy,  we  suppose  the  lake  to  have  removed  the  barrier, 
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diere  is  no  eame  left  for  its  aeevnniilstioii,  and  tiie  dianges  m  the 
eompantire  lerd  of  die  main  land  and  the  (erraeea  remain  eqoillj 
vnacoounted  far. 

Indeed,  the  iei  races  are  ao  unequal  in  thdr  aboolnte  lerd  wfaea 
compared  to  eadi  oiher,  that  a  gradual  sobddenee  of  the  lake  remof- 
ing  a  barrier  of  loose  materials  at  its  onflet  could  never  explaiii  their 
irregolaritj.  But  if  we  8iq>poee  that  the  innmneraUe  djkes  whid 
cross,  in  all  Erections,  die  rocks  which  finrm  die  shores  of  the  lake, 
have  at  rarioas  intenrah  lifted  up  these  shores,  we  have  at  die  same 
time  a  cause  for  the  change  of  the  reiative  level  between  the  terraces 
and  the  lake,  and  also  for  the  change  of  its  aboolnte  level,  as  it 
removed  larger  and  larger  pcHiions  <^  materials  accomnlated  at  iti 
eastern  eztremitj. 

Thnt  these  djkes  have  prodoced  sadi  changes  will  not  be  doobted 
bj  any  one  who  may  stodj  the  phenomena  described  in  die  follow- 
ing chapter  respecting  the  ori^  oi  the  {^esent  oaUines  of  die  lakes, 
as  produced  bj  the  intersection  of  aH  die  dykes  traversing  Ae 
metamorphic  and  [dntonic  rocks  <^  the  northern  shcnres. 

We  should  therefore  condnde  that,  as  there  has  been  a  geaerti 
gradoal  change  between  the  reladve  level  of  the  nudn  land  and  sea, 
so  there  has  also  been  a  gradad  local  change  in  the  reladve  levd  of 
the  lake  and  its  shores ;  and  hence  the  local  phenomena  would  ooly 
corroborate  the  induction  derived  firom  more  general  gedog^cal  foela 
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Since  it  has  been  ascertained  that  the  present  form  of  the  surface 
of  our  globe,  and  the  distribution  of  land  and  water  and  their  rela- 
tive level,  and  the  general  outline  of  their  contact,  is  the  result  of 
the  succes^ve  geological  changes  which  our  globe  has  undergone, 
flie  efforts  of  geolo^ts  have  more  or  less  had  in  view  to  ascertidn 
the  order  of  succession  of  these  phenomena,  and  their  mutual  depen- 
dence. One  result  is  already  establbhed  beyond  question,  namely, 
that  the  changes  which  have  brought  about  the  present  physical 
state  of  our  globe  have  been  successive  and  gradual,  and  have 
followed  each  other  at  more  or  less  remote  epochs.  So  that  its  pres- 
ent configuration,  far  from  bemg  the  result  of  one  creative  act,  must 
be  considered  as  the  combination  of  a  series  of  successive  changes ; 
&  firom  being  moulded  like  a  bell  at  one  furnace,  it  has  been  built 
up  by  successive  superstructures.  This  is  not  merely  a  view  adopted 
in  accordance  with  our  theories  and  preferences,  but  it  is  actually 
shown  by  geological  evidence,  that  the  solid  parts  which  constitute 
the  crust  of  our  globe  have  been  consolidated  at  different  epochs, 
and  have  been  lifted  to  the  surface  above  the  level  of  the  sea  at  long 
distant  intervals  ;  so  that  continents  are  known  to  have  been  built 
up  by  the  successive  rise  of  groups  of  islands,  combining,  by  their 
gradual  elevation  above  the  level  of  the  sea,  into  larger  tracts  of 
mun  land,  until  they  have  assumed  their  present  definite  outline  and 
general  relations. 

The  modes  in  which  these  changes  have  taken  jdace  have  been 
quite  diversified.  We  have  indications  of  large  tracts  of  land  ex- 
tendmg  in  horizontal  continmty  over  great  extents  at  conuderable 
heights  above  the  level  of  the  sea. 
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We  have  in  other  instances,  ridges  of  moantun  chwis  interaeetiBg 
the  plains  and  forming  prominent  walls  in  various  directions  tcros 
the  more  level  country.  We  have  again  isolated  peaks  rising  lib 
pyramids  above  the  surrounding  country, — shallow  waters  covering 
large  flats, — deep  excavations  extending  over  considerable  parts  of 
the  ocean, — or  narrow  chasms,  precipitous  holes  increasing  the  diver 
sity  of  the  bottom  of  the  sea,  as  mountain  chains,  volcanic  cones, 
high  plateaus,  deep  valleys,  rolling  hills,  and  flat  plains  modify  the 
aspect  of  the  main  land.  And  all  these  differences,  all  these  pecu- 
liar features  have  been  introduced  gradually  and  successively  by  the 
combined  action  of  the  elevation  of  the  land,  and  reces^on  of  the 
sea ;  by  the  uplifting  of  the  solid  crust  by  volcanic  and  plutonie 
action,  and  by  the  abrading  influence  of  water  currents,  and  the 
regular  undulations  of  the  ocean  tides. 

Taking  the  whole  globe  in  its  general  appearance,  we  can  Av 
trace  to  the  agency  of  a  few  influences,  repeated  at  long  intervals  in 
difierent  ways,  all  the  phenomena  we  observe  upon  its  sar&ce.  And 
the  order  of  succession  of  the  isolated  events  which  have  thus  mofi- 
fied  the  surface  of  our  globe  has  been  ascertained  with  such  unei- 
pected  precision,  that  at  present,  the  relative  age  of  the  dilfereil 
geological  events  is  established  with  as  much  certainty  as  the  gnd 
periods  in  the  history  of  mankind. 

There  is,  however,  one  direction  in  which  these  investigatiotf 
need  to  be  followed  out  still   farther.     The  secondary  events  of 
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■quare  form  to  the  directioii  of  its  mountain  chains  precisely  as  Italy 
derives  its  form  firom  the  direction  of  its  moontidns ;  after  having 
satisfied  ourselves  that  the  existence  of  an  aknost  unbroken  chain  of 
the  highest  mountains,  over  the  centre  of  Europe  and  Asia,  consti- 
tutes the  main  difference  in  the  physical  features  of  the  Old  World, 
when  contrasted  with  those  of  America,  where  the  principal  moun- 
tains run  north  and  south ;  after  having  thus  ascertiuned  the  inti- 
mate relation  there  is  in  general,  between  geological  phenomena  and 
the  geography  of  continents,  the  physical  features  of  the  different 
parts  of  the  world,  it  is  a  subject  worthy  of  our  attention  to  investi- 
gate how  far  the  particular  features  we  may  distingubh  in  a  given 
circumscribed  locality  may  be  ascribed  to  similar  agencies,  and  to 
subordinate  influences  depending  upon  the  same  general  principles, 
which  have  been  active  in  the  production  of  the  general  frame. 

Are  the  Swiss  lakes,  for  instance,  with  their  peculiar  form,  as 
naturally  the  consequence  of  geological  phenomena  as  the  general 
features  of  the  country?  Are  the  numerous  fiords  of  Norway 
and  Maine  owing  to  the  same  cause?  Is  there  any  connection 
which  can  be  appreciated  with  any  degree  of  precision  between  the 
general  course  of  rivers  on  one  continent,  or  in  various  parts  of  the 
same  continent  ?  And  can  a  single  lake,  for  instance  Lake  Superior, 
be  analyzed,  so  as  to  refer  the  bearings  of  its  outlines  to  precise 
geological  phenomena  ? 

The  knowledge  I  had  before  visiting  Lake  Superior,  of  the  direct 
oonnection  of  many  of  these  apparentiy  subordinate  features  in  the 
physical  aspect  of  a  country,  with  the  main  geological  phenomena 
upon  which  it  rests,  led  me,  during  my  excursions  on  this  continent, 
to  keep  thb  subject  constantly  in  view.  I  had  seen  how  the  Lakes  of 
Neuchatcl  and  Bienne  were  excavated  at  the  junction  of  the  Jura, 
and  the  tertiary  deposit  at  its  base ;  I  had  noticed  that  the  Alpine 
lakes  followed  fissures  at  right  angles  with  the  axis  of  elevation  of 
the  Alps.  I  was  aware  that  some  of  these  lakes  consist  of  two 
distinct  parts,  probably  formed  at  different  periods,  but  now  united  by 
the  sheet  of  water  filling  them. 

With  such  mtimations,  the  great  Canadian  lakes,  which  form  so 
naturally  a  boundary  between  the  Northern  United  States  and  the 
British  possessions  upon  this  continent,  could  not  but  strongly  call 
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for  an  investigation  of  their  natural  features ;  some  numing  east  ml 
west,  others  straight  north  and  south,  and  others  fonmng  a  leguhr 
crescent,  with  its  convexity  turned  northwards.  Their  dMolute  fM^- 
sition  is  at  once  characteristic.  Thej  are  excavated  chiefly  betwees 
the  plutomc  masses  rising  north,  and  the  stratified  depodts  aoaili  of 
the  primitive  range. 

Lake  Superior,  especially,  fills  a  chasm  between  the  northen 
granitic  and  metamorphic  range,  and  the  oldest  beds  depooiel 
along  their  southern  slopes  in  the  prinutive  age  of  this  contineiii 
Lake  Ontario  and  Lake  Erie,  on  the  contrary,  run  between  the  su^ 
cessive  layers  of  different  sets  of  beds  of  the  same  great  geograi^iical 
period ;  while  Lakes  Huron  and  Michigan  fill  up  the  cracks  which 
run  at  right  angles  with  the  main  northern  primitive  range,  mi 
which,  no  doubt,  owe  their  origin  to  the  elevation  of  tlie  chains  nortt 
of  Lake  Huron  and  Lake  Superior ;  repeating,  on  a  large  scale, 
what  has  been  said  above  of  the  dependence  of  the  Swiss  lakes 
upon  their  geological  positions  and  relation  to  the  mountain  chains 
which  encircle  them. 

Besides  this  general  relation  of  the  lakes  in  connection  with  tii«r 
shores,  I  have  been  able  to  trace  a  more  intimate  connectkm  of  the 
outlines  of  their  shores  and  their  geological  structure,  especially  ia 
Lake  Superior. 

As  a  whole,  that  lake  resembles  a  large  crescent,  with  its  ooDvesif 
turned  northwards ;  but  it  were  a  great  mistake  to  imagine  thai  tiui 
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rfiores  of  Lake  Superior  in  almost  all  directions,  when  I  was  one  day 
most  forcibly  struck  with  the  fact,  that  these  dykes  agree,  in  their 
bearings,  witii  the  bearings  of  the  shores ;  and  that  even  the  greatest 
complications  in  the  outlines  of  the  shores  could  be  accounted  for,  by 
the  combinations  of  dykes  intersecting  each  other  in  different  direc- 
tions. And  indeed,  now  that  I  have  the  key  for  such  an  analysis, 
I  find  no  difficulty  in  referring,  even  short  Imes  of  the  coast,  to 
the  diflbrent  systems  of  dykes  which  I  know  to  exist  there,  and 
wherever  my  memoranda  are  sufficiently  full,  I  find  indications  of 
dykes  running  in  the  direction  of  the  coast  As  soon  as  my  attention 
had  been  called  to  these  phenomena,  I  lost  no  opportunity  of  invest- 
igating the  nature  of  the  rock  of  these  different  systems  of  dykes, 
a6d  I  ascertuned,  to  my  great  astonishment,  that  there  are  consid- 
erable differences  in  their  nuneralogical  characters  ;  some  being  am- 
phibolic trap ;  others  being  injected  with  epidote ;  others  having 
more  the  appearance  of  pitchstone  ;  and,  what  b  particularly  inter- 
esting, the  dykes  which  run  in  the  same  direction  preserve  the  same 
mineralogical  character,  as  well  as  the  same  bearing. 

The  systems  of  dykes  which  run  directiy  north  and  south,  and 
which  form  the  inlets  between  Neepigon  Bay  and  the  main  lake,*  and 
intersect  the  large  bland  of  St.  Ignace,  and  separate  St.  Ignace 
stielf  firom  the  main  land,  all  run  north  and  south,  and  c<Hisist  of 
▼ery  hard,  tough,  unalterable  hornblende  trap,  of  a  crystalline 
aspect,  and  a  grayish  color ;  while  the  dykes,  which  run  east  and 
west,  and  mark  out  the  northern  and  southern  shores  of  those  same 
islands,  consist  mostly  of  a  greemsh  trap  extensively  injected  with 
epdote,  and  breaking  with  the  greatest  ease  into  angular,  irregular 
fragments.  The  northern  shore  east  of  the  Pic  has  the  same  general 
bearing,  due  east  and  west ;  and  here,  also,  we  find  the  dykes  more 
or  less  epidotic,  and  the  metamorphic  rocks  talcose. 

Ag^,  the  long  shore  running  due  east  and  west  from  Michipico- 
tin  westwards,  is,  also,  along  its  whole  extent,  intersected  by  epidotic 
dykes  running  east  and  west. 

The  dykes  of  the  north-eastern  coast  of  the  lake  between  the  Fio 
and  Michipcotin  Island,  which  run  north  north-east  to  south  south- 
west, connst  of  a  pitchstone  trap,  like  black  glass,  which,  notwith- 
standing its  external  hardness,  readily  decomposes,  and  forms  ahnost 
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eyerywhere  along  Hieae  shores,  cores,  deep  coves,  narrow,  stai^ 
inlets,  small  caves,  and  gives  to  the  whole  extent  of  that  shore  that 
peculiar  aspect  which  distingmshes  it  so  much  from  the  other  parti 
of  the  lake. 

The  more  precipitous  shores — almost  vertical  walls,  and  those  pe- 
culiar modes  of  decomposition  of  the  rocks  which  have  left  strangi 
appearances  in  the  masses,  some  of  wluch  have  even  been  noticed 
bj  the  Indian  vojageors,  as  Otter  Head,  for  instance — the  nambe^ 
less  exceedingly  small  islands  of  these  shores,  and  the  striking  bakb 
ness  of  the  overhan^ng  rocks,  are  all  of  them  most  remukaUe 
features.  Though  these  examples  are  very  striking,  and  may  at 
once  satisfy  the  mind  that  the  most  minute  detiuls  in  the  pecufiar 
features  of  the  lake  may  be  ascribed  to  geological  agency,  we  ne?er 
theless  find  still  more  striking  evidence  of  this  connecti<m  between 
the  geological  structure  of  the  country  and  its  form,  along  the  north* 
western  shore,  west  of  St.  Ignace,  and  between  Isle  Royale  and 
Fort  William.  Three  other  systems  of  dykes  here  intersect  the 
rocks,  and  give  to  the  whole  shore  an  entirely  different  aspect  Al 
first  sight,  the  bearings  of  the  north-westerly  shore  appear  alreadj 
different  from  those  of  the  northern  shore  proper,  and  the  easten 
shore,  as  their  general  course  is  north-east  and  south-west  from  the 
southern  extremity  of  St.  Ignace  to  Pigeon  Bay,  to  which  Isle  Boy- 
ale  is  parallel.  But  upon  a  close  examination  of  these  shores,  il 
becomes  obvious  that  this  general  feature  ismocUfied  in  various  waji 
by  the  liii^^^  of  tlie  ^luiie  interscctiin:  cai.Ji  other  at  n  ;n 


OTrrLnm  09  lakb  supkriob.  428 

known  under  the  name  of  Victoria  and  Spar  Islands,  and  the  other 
islands  continuous  m^  Sturgeon  Island,  in  the  prolongation  of  which 
we  meet  the  most  prominent  dykes  of  Pio  Island  itself.  The  whole 
of  Isle  Rojale  lies  in  that  direction,  and  the  numerous  promontories 
of  its  eastern  extremity  are  particulariy  remarkable  for  their  agree- 
ment, both  in  direction  and  geological  structure,  with  the  Victoria 
group  of  islands.  The  system  is  particularly  rich  in  copper  ores,  and 
presents  the  most  beautiful  development  of  spathid  veins.  As  I  have 
not  myself  examined  Point  Keewenaw,  I  cannot  say  how  far  the 
prominent  ridges  there  agree  with  those  of  Isle  Royalo  and  the  Vic- 
toria Islands ;  but  the  agreement  in  the  direction  of  the  promon- 
tory itself  is  most  striking  ;  and  the  fieust  that  this  is  the  main  centre 
of  copper  injections  suggests  the  probability  that  Point  Keewenaw 
also  belongs,  in  its  principal  features,  to  this  system  ;  and  I  should 
not  be  in  the  least  surprised  if  La  Pointe  and  Whitefish  Point  de- 
•  rive  their  nudn  features  from  dykes  of  the  same  system,  though 
tiieir  solid  foundation  is  concealed  by  accumulations  of  sand.  The 
tiiird  system  in  this  northeastern  shore  runs  east  north-east  near  east, 
and  is  particularly  marked  along  the  southern  shore  of  Thunder 
Oape  peninsula,  along  which  the  dykes  are  nearly  east  and  west,  as 
just  mentioned,  deviating  sufficiently  to  the  north,  however,  to  be 
dearly  distinct  from  the  dykes  which  form  the  shores  from  the  Pic  to 
St  Ignace,  or  from  Michipicotin  to  Otter  Head.  And  the  nature  of 
tiie  rock  of  these  dykes  differs  widely  from  the  last,  there  being  no 
epidotic  injections  accompanying  them,  and  the  trap  being,  on  the 
contrary,  of  a  light  grayish  color,  resembling  more  the  system  which 
runs  due  north  and  south  than  any  other. 

So  we  have  here  six  distinct  systems  of  dykes,  which  contribute 
maiclj  to  the  formatipn  of  the  northern  shore  of  Lake  Superior. 

1.  System  of  Michipicotm,  running  oast  and  west.     (See  the 
ttmexed  chart  of  the  Outlines  of  Lake  Superior.) 

2.  System  of  the  Pic  running  north  30^  west. 

8.  System  of  Neepigon,  runmng  due  north  and  south. 

4.  System  of  Black  Bay,  running  north  30^  east. 

6.  System  of  Thunder  Cape,  running  east  30^  north. 

6.  System  of  Isle  Boyale,  nrnning  east  45^  north. 
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i  of  kfancb  on  the  southern  and  eastern  ade  tf 
•iNidi-irest  of  St  Ignace,  oon^ts  of  innomenbh 
[  from  eaeh  other  bj  the  close  intersection  of  tiietiiree 
^'if  MDBs^wUeh  appear  more  promment  and  strong j  marked 
finrther  west,  in  Isle  Boyale  and  VictcMria  Uaads, 
Bay. 
az  dearlj  defined  systems,  there  seem  to  be 
odier  distinct  system  ronning  doe  north-vest 
;  at  light  an^es  through  Spar  Island,  and  re- 
I  finom  Terbal  commomcations  of  Mr.  Foster, 
Poial  Kecwenaw.  This  system  is  perhaps  tin 
t£  mt  Voin^ef  the  shores  between  Keewenaw  Bay  and  Dead 
Sjwr  c  abc*  sf  Aie  «dec  of  Ltke  Saperior  between  Point  Lroquoii 
«&£  £ms  Cip  ^^BiV  ^  nrei*  ^  Mary,  unless  this  eastern  systea 
i£  usmnKOBitm  Ve  £iiiMt  firom  the  more  western  one. 

TUs  hwM^ci  Aii  say  he,  so  much  is  plain ; — that  at  least  nx 
£bsuuq  ^nooK  ef  irfasi*  widi  peculiar  characteristic  trap,  forming 
i«ndiiil  nSm  ia  ^  shw  sjslem,  but  rarying,  for  different  angles, 
i^cwMKi  At  fiBcras  ffsaoB,  mtersect  the  northern  shores  of  Liki 
j^iMiriiir.  snfl  Imp^  jminUy  est  up  tiie  whole  tract  of  rock,  OTer  Ae 
^HMW  wiik^  tt  DMT  fl)e4  by  the  lake,  m  such  a  way  as  to  destroy  id 
4v«ainiii^ :  ir  mJhK^  Apieaaons,  and  to  hare  gradually  created  ta 
iKj^ctfM.  iRSDJci  ikw  Shss  the  lake,  and  thus  to  have  given  to  it 
ib^  ifN^mtii  notBaek    Hoi  process  of  intersection,  these  successiff 
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therefore  I  can  now  only  call  the  attention  of  geolo^ts  to  these 
facts,  in  the  hope  that  they  may,  at  some  future  time,  be  more  fully 
investig^kted. 

The  whole  range  of  rocks  which  constitutes  the  northern  shore  of 
Lake  Superior  is  so  extensively  metamorphic,  and  so  thoroughly  in- 
jected in  all  directions  by  veins  intersecting  each  other,  that  it  is  no 
easy  task  to  analyze  their  relations  ;  and  for  a  full  illustration  of  this 
fobject,  minute  maps  of  well-selected  localities  are  required,  such  as 
travelling  geologists  on  an  occasional  visit  can  scarcely  prepare.  But 
I  should  be  perfectly  satisfied  to  see  these  hints  more  completely 
wrought  by  others,  satisfied,  as  I  am,  to  have  shown,  at  least,  how  a 
minute  investigation  of  the  geological  phenomena  of  a  restricted 
locality  may  lead  to  a  better  understanding  of  the  origin  of  the  geo- 
graphical features  of  a  country. 

But  let  me  repeat  that  it  were  a  great  mistake  to  ascribe  the 
present  form  of  Lake  Superior  to  any  single  geological  event.  Its 
position  in  the  main  is  no  doubt  determined  by  a  dislocation  between 
^e  primitive  range  north  and  the  sedimentary  deposit  south. 

But  the  working  out  of  the  details  of  its  present  form  is  owing  to 
a  series  of  injections  of  trap  dykes  of  different  characters,  traversing 
the  older  rocks,  in  various  directions,  which,  from  their  mineralo^cal 
differences,  have  no  doubt  been  produced  at  different  successive 
periods. 

The  diversity  of  rocks  which  occur  on  Lake  Superior  is  very  great, 
and  there  are  varieties  observed  there  which  seem  to  be  peculiar  to 
that  district,  presenting  innumeral^le  transitions  from  one  to  another, 
of  which  the  Alps  even  do  not  present  more  extensive  examples. 

Of  these  we  have  new  red  sandstone  passing  into  porphyries, 
into  quartrites,  granites,  and  gneiss,  the  metamorphism  being  more  or 
less  perfect,  so  that  the  stratification  is  sometimes  still  preserved,  or 
passes  gradually  into  absolutely  massive  rocks.  Again,  the  dykes 
intersect  other  rocks  almost  without  altering  them,  or  the  alterations 
in  the  immediate  contact  are  so  intense  as  to  leave  no  precise  lines 
of  demarcation  between  the  dyke  and  the  injected  rock.  But  here 
agun,  the  phenomena  are  so  complicated,  that  unless  the  iUustration 
be  accompanied  by  a  very  detailed  map  it  were  useless  to  enter  into 
more  minute  descriptions. 
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The  conections  I  have  made  of  iliese  rooks  are  saffidenliy  ezteB> 
rive  to  afford  materials  for  such  an  illustration,  and  I  may,  perliapty 
on  another  occasion,  publish  a  more  detailed  account  of  the  gedogieil 
features  of  the  northern  shores,  unless  the  expected  publication  of 
the  geoloj^cal  survej  of  Canada  bj  Mr.  Logan,  renders  this  trntj 
superfluous. 

I  would  here  acknowledge  the  benefit  I  haye  deriyed  in  my  iii> 
▼estigations  from  the  published  reports  of  this  survey,  and  also  from 
the  verbal  communications  of  Mr.  McLeod  of  Sault  St  Marie.  Hm 
rocks  which  occur  on  the  northern  shores  are  so  characteristie  that 
they  cannot  be  nustaken,  and  even  should  the  materials  which  I 
have  collected  not  be  published  more  in  full,  they  will  at  all  events 
afford  to  those  who  study  the  geolo^cal  distribution  of  erratic  bouU> 
ers,  valuable  means  of  comparison,  which  mil  show  that  most  of  Urn 
erratics  which  occur  in  the  northern  parts  of  the  United  States  m 
derived  fr^m  the  primitive  range  extending  nortii  of  the  lakes  reaeh- 
ing  along  Canada  and  the  United  States  to  the  Atlantic  Ocean. 

Among  these  rocks  there  is  a  variety  of  deep  red  felspar  p» 
phyry  speckled  witii  epidote,  which,  from  its  brilliant  oolor,  ptrlb- 
ularly  attracts  attention,  and  which  occurs  all  along  ^  DortiMi 
shore  from  the  Pic  to  Thunder  Bay.  This  variety  I  have  boI 
observed  farther  east,  and  it  may  perhaps  be  taken  as  a  ginde  t» 
ascertam  the  range  of  erratics  derived  bom  the  northem  Aoie  rf 
Lake  Superior. 


XII. 

GEOLOGICAL  RELATIONS  OF  THE  VARIOUS  COPPER    ^ 
DEPOSITS  OF  LAKE  SUPERIOR. 


^ 


The  general  distribution  of  the  different  copper  ores  in  the  region 
of  Lake  Superior,  presents  some  &cts  which  seem  to  me  to  have  a 
direct  bearing  upon  the  theory  of  their  origin.  It  is  a  very  remark- 
able circnmstance  that  the  largest  masses  of  native  copper  should 
ooour  upon  P<nnt  Eeewenaw,  and  that  the  non-metallic  ores  should 
be  diffused  at  various  distances  from  the  central  re^on  where  the 
largest  masses  of  native  metallic  copper  occur.  The  various  sut 
phurets  and  carbonates  are  found  on  the  northern  shores  and  about 
Lake  Huron,  in  feu:  greater  proportion,  and  over  a  wider  extent,  than 
anywhere  nearer  the  metalUo  centre.  The  black  oxide  itself  is 
found  beyond  the  limits  of  the  large  metallic  masses,  and  nearer  to 
them  than  the  other  ores.  I  cannot  help  thinking  that  this  particu- 
lar distribution  has  direct  reference  to  the  manner  in  which  these 
various  copper  ores  were  diffused  in  the  country  where  they  occur. 
They  seem  to  me  clearly  to  indicate  that  the  native  copper  is  all 
plutonic  ;  that  its  larger  masses  were  thrown  up  in  a  melted  state  ; 
and  that  from  the  main  fissure  through  which  they  have  found  their 
way,  they  spread  in  smaller  injections  at  considerable  distances ;  but 
upon  the  larger  masses  in  the  central  focus,  the  surrounding  rocks 
could  have  littie  influence.  New  chemical  combinations  could  hardly 
be  formed  between  so  compact  masses,  presenting,  in  comparison 
with  their  bulk,  a  small  sur&ce  for  contact  with  other  mineral  sub- 
stances capable  of  being  chemically  combined  with  the  copper.  But 
where,  at  adi8tance,the  mass  was  diffused msmaUer  proporti<»i8  into 
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for  aa  invesHgation  of  fheir  nafcaral  features ;  some  rnnning  east  aai 
west,  others  straight  north  and  sonth,  and  others  forming  a  reguhr 
crescent,  with  its  conveidtj  turned  northwards.  Ilieir  absolute  po- 
sition is  at  once  characteristic.  Thej  are  excavated  chiefl j  betweea 
the  plutonic  masses  rismg  north,  and  the  stratified  depomts  boq&l  of 
the  primitive  range. 

Lake  Superior,  especiallj,  fills  a  chasm  between  the  northen 
granitic  and  metamorphic  range,  and  the  oldest  beds  deposited 
along  their  southern  slopes  in  the  primitive  age  of  this  continent 
Lake  Ontario  and  Lake  Erie,  on  the  contrary,  run  between  the  soo- 
cessive  layers  of  different  sets  of  beds  of  the  same  great  geographical 
period ;  while  Lakes  Huron  and  Michigan  fill  up  the  cracks  wUdi 
run  at  right  angles  with  the  mun  northern  primitive  range,  and 
which,  no  doubt,  owe  their  origin  to  the  elevation  of  tiie  cluuns  nortt 
of  Lake  Huron  and  Lake  Superior ;  repeating,  on  a  large  scale, 
what  has  been  ssdd  above  of  the  dependence  of  tiie  Swiss  lakes 
upon  their  geological  positions  and  relation  to  the  mountain  chains 
which  encircle  them. 

Besides  this  general  relation  of  the  bkes  in  connection  with  their 
shores,  I  have  been  able  to  trace  a  more  intimate  connection  of  the 
outlines  of  their  shores  and  their  geological  structure,  eepeciallj  ia 
Lake  Superior. 

As  a  whole,  that  lake  resembles  a  large  crescent,  with  its  conv^otf 
turned  northwards ;  but  it  were  a  great  mistake  to  imagine  that  Urn 
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■horefl  of  Like  Superior  in  almost  all  directions,  when  I  was  one  day 
moeft  forcibly  atmck  with  the  &ct,  that  these  dykes  agree,  in  their 
bearings,  widi  the  bearings  of  the  shores ;  and  that  even  the  greatest 
complications  in  the  outlines  of  the  shores  could  be  accounted  for,  by 
the  combinations  of  dykes  intersecting  each  other  in  different  direc- 
tions. And  indeed,  now  that  I  have  the  key  for  such  an  analysis, 
I  find  no  difficulty  m  referring,  even  short  lines  of  the  coast,  to 
the  different  systems  of  dykes  which  I  know  to  exist  there,  and 
wherever  my  memoranda  are  sufficiently  full,  I  find  indications  of 
dykes  running  in  the  direction  of  the  coast  As  soon  as  my  attention 
had  been  called  to  these  phenomena,  I  lost  no  opportunity  of  invest* 
igating  the  nature  of  the  rock  of  these  different  systems  of  dykes, 
and  I  ascertained,  to  my  great  astonishment,  that  there  are  consid- 
erable differences  in  their  mineralo^oal  characters  ;  some  being  am- 
phibolic trap ;  others  being  injected  with  epidote ;  others  having 
more  the  appearance  of  pitchstone  ;  and,  what  is  particularly  inter- 
esting, the  dykes  which  run  m  the  same  direction  preserve  the  same 
mineralo^cal  character,  as  well  as  the  same  bearing. 

The  systems  of  dykes  which  run  directly  north  and  south,  and 
which  form  the  inlets  between  Neepigon  Bay  and  the  main  lake,' and 
intersect  the  brge  island  of  St.  Ignace,  and  separate  St.  Ignace 
stielf  from  the  main  land,  all  run  north  and  south,  and  consist  of 
▼ery  hard,  tough,  unalterable  hornblende  trap,  of  a  crystalline 
aspect,  and  a  grayish  color ;  while  the  dykes,  which  run  east  and 
west,  and  mark  out  the  northern  and  southern  shores  of  those  same 
islands,  consist  mostiy  of  a  greenish  trap  extensively  injected  with 
epidote,  and  breaking  with  tiie  greatest  ease  into  angular,  irregular 
firagments.  The  northern  shore  east  of  the  Pic  has  the  same  general 
bearing,  due  east  and  west ;  and  here,  also,  we  find  the  dykes  more 
or  less  epidotic,  and  the  metamorphic  rocks  talcose. 

Again,  the  long  shore  running  due  east  and  west  from  Michipico- 
tm  westwards,  is,  also,  along  its  whole  extent,  mtersected  by  epidotic 
dykes  running  east  and  west. 

The  dykes  of  the  northreastem  coast  of  the  lake  between  the  Pic 
and  Michifacotin  Island,  which  run  north  north-east  to  south  south- 
west, consist  of  a  pitchstone  trap,  Hke  black  glass,  which,  notwith- 
standing its  external  hardness,  readily  decomposes,  and  finrms  ahnost 
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eyeiywhere  along  these  shores,  coves,  deep  coves,  narrow,  stni^ 
inlets,  small  caves,  and  gives  to  the  whole  extent  of  that  sb(»«  that 
peculiar  aspect  which  distrngoishes  it  so  much  from  the  other  ptrti 
of  the  lake. 

The  more  precipitous  shores — almost  vertical  walls,  and  those  pe- 
culiar modes  of  decomposition  of  the  rocks  wluch  have  left  strange 
appearances  in  the  masses,  some  of  which  have  even  been  noticed 
by  the  Indian  vojageurs,  as  Otter  Head,  for  instance — the  numbe^ 
less  exceedingly  small  islands  of  these  shores,  and  the  striking  bakb 
ness  of  the  overhan^g  rocks,  are  all  of  them  most  remarkable 
features.  Though  these  examples  are  very  striking,  and  may  at 
once  satisfy  the  mind  that  the  most  minute  details  in  the  pecnfiar 
features  of  the  lake  may  be  ascribed  to  geological  agency,  we  never 
theless  find  still  more  striking  evidence  of  this  connection  between 
the  geological  structure  of  the  country  and  its  form,  along  the  nortfh 
western  shore,  west  of  St.  Ignace,  and  between  Isle  Boyale  and 
Fort  William.  Three  other  systems  of  dykes  here  intersect  Ae 
rocks,  and  give  to  the  whole  shore  an  entirely  different  aspect  At 
first  sight,  the  bearings  of  the  north-westerly  shore  appear  already 
different  from  those  of  the  northern  shore  proper,  and  the  east«ca 
shore,  as  their  general  course  is  north-east  and  south-west  fiiMn  the 
southern  extremity  of  St.  Ignace  to  Pigeon  Bay,  to  which  Isle  Boy* 
ale  is  parallel.  But  upon  a  close  examination  of  these  shiures,  il 
becomes  obvious  that  this  general  feature  is  modified  in  varions  waja 
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known  under  the  name  of  Victoria  and  Spar  Islands,  and  the  other 
iriands  continnods  ^th  Sturgeon  Island,  in  the  prolongation  of  which 
we  meet  the  most  prominent  dykes  of  Pib  Island  itself.  The  whole 
of  Isle  Rojale  lies  in  that  direction,  and  the  numerous  promontories 
of  its  eastern  extremity  are  particularly  remarkable  for  their  agree- 
ment, both  in  direction  and  geological  structure,  with  the  Victoria 
group  of  islands.  The  system  is  particularly  rich  in  copper  ores,  and 
presents  the  most  beautiful  development  of  spathid  veins.  As  I  have 
not  myself  examined  Point  Keewenaw,  I  cannot  say  how  far  the 
prominent  ridges  there  agree  with  those  of  Isle  Royale  and  the  Vio- 
toria  Islands ;  but  the  agreement  in  the  direction  of  the  promon- 
tory itself  is  most  striking  ;  and  the  fieust  that  this  is  the  main  centre 
of  copper  injections  suggests  the  probability  that  Point  Keewenaw 
also  belongs,  in  its  principal  features,  to  this  system  ;  and  I  should 
not  be  in  the  least  surprised  if  La  Pointe  and  Whitefish  Point  do- 
« rive  their  nudn  features  from  dykes  of  the  same  system,  though 
tiieir  solid  foundation  is  concealed  by  accumulations  of  sand.  The 
tiiird  system  in  this  north-eastern  shore  runs  east  north-east  near  east, 
and  is  particularly  marked  along  the  southern  shore  of  Thunder 
Cape  peninsula,  along  which  the  dykes  are  nearly  east  and  west,  as 
just  mentioned,  deviating  sufficiently  to  the  north,  however,  to  be 
dearly  distinct  from  the  dykes  which  form  the  shores  from  the  Pic  to 
St.  Ignace,  or  from  Michipicotin  to  Otter  Head.  And  the  nature  of 
tiie  rock  of  these  dykes  differs  widely  from  the  last,  there  being  no 
epidotic  injections  accompanying  them,  and  the  trap  being,  on  the 
contrary,  of  a  light  grayish  color,  resembling  more  the  system  which 
runs  due  north  and  south  than  any  other. 

So  we  have  here  six  distinct  systems  of  dykes,  which  contribute 
maislj  to  the  formatipn  of  the  northern  shore  of  Lake  Superior. 

1.  System  of  Michipicotin,  running  oast  and  west.     (See  the 
ttmezed  chart  of  the  Outlines  of  Lake  Superior.) 

2.  System  of  the  Pic  running  north  80^  west. 

8.  System  of  Neepigon,  runmng  due  north  and  south. 

4.  System  of  Black  Bay,  running  north  80^  east. 

6.  System  of  Thunder  Cape,  runmng  east  80^  north. 

6.  System  of  Isle  Boyale,  nrnning  east  45^  north. 
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The  large  gnmp  of  idwdi  on  die  aouihem  and  eastern  ade  rf 
Black  Bay,  and  aoatlhweat  of  St.  Ignaee,  oonsista  of  innummbb 
iflkts,  separated  from  each  other  bjihe  eloae  intersectkm  of  the  dirM 
ayst^ns  oi  dykes,  which  appear  more  promment  and  strongjiy  marked 
in  their  features  farther  west,  in  Ide  Boyale  and  Viotoria  Uaodi, 
and  aboat  Thonder  Bay. 

But  beades  these  six  clearly  defined  systems,  ttiere  semn  to  be 
two  more,  or  at  least  <Hie  ottier  distinct  system  running  doe  n<»tii-we8k 
and  soath-east,  catting  at  ri^t  an^es  throagh  Spar  Island,  and  le- 
^>pearing,  as  I  understand  from  yerbal  coommnications  of  Mr.  Foster, 
farther  south  upon  Point  Keewenaw.  This  system  is  perhaps  the 
cause  of  the  bearing  of  the  shores  between  Keewenaw  Bay  and  Dead 
River ;  also  of  tfie  outlet  of  Lake  Superior  between  Point  Iroquoii 
and  Gros  Cap  al<mg  the  river  St.  Mary,  unless  tins  eastern  sjstea 
of  intersection  be  distinct  from  the  more  western  one. 

But  however  this  may  be,  so  much  is  plain ; — fliat  at  least  nx 
distinct  qrstems  of  dykes,  wiQi  peculiar  characteristic  trap,  formmg 
parallel  ridges  in  the  same  system,  but  varying,  for  different  an^es, 
between  the  different  systems,  intersect  the  northern  shores  of  Like 
Superior,  and  have  probably  cut  up  the  whole  tract  of  rock,  over  Ae 
space  which  is  now  filled  by  the  hdce,  m  such  a  way  as  to  destroyili 
continuity ;  to  produce  depressions,  and  to  have  gradually  created  sa 
excavation  which  now  forms  the  lake,  and  thus  to  have  ^ven  to  it 
its  present  outline.    This  process  of  intersection,  these  succesave 
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therefore  I  can  now  onlj  call  the  attention  of  geologists  to  these 
facts,  in  the  hope  that  they  may,  at  some  future  time,  be  more  fully 
investigfkted. 

The  whole  range  of  rocks  which  constitutes  tiie  northern  shore  of 
Lake  Superior  is  so  extensively  metamorphic,  and  so  thoroughly  in- 
jected in  all  directions  by  veins  intersecting  each  other,  that  it  is  no 
easy  task  to  analyze  their  relations ;  and  for  a  full  illustration  of  this 
subject,  minute  maps  of  well-selected  localities  are  required,  such  as 
travelling  geologists  on  an  occasional  visit  can  scarcely  prepare.  But 
I  should  be  perfectly  satisfied  to  see  these  hints  more  completely 
wrought  by  others,  satisfied,  as  I  am,  to  have  shown,  at  least,  how  a 
minute  investigation  of  the  geolo^cal  phenomena  of  a  restricted 
locality  may  lead  to  a  better  understanding  of  the  origin  of  the  geo- 
graphical features  of  a  country. 

But  let  me  repeat  that  it  were  a  great  mistake  to  ascribe  the 
present  form  of  Lake  Superior  to  any  single  geological  event.  Its 
position  in  the  main  is  no  doubt  determined  by  a  dislocation  between 
^e  primitive  range  north  and  the  sedimentary  deposit  south. 

But  the  working  out  of  the  details  of  its  present  form  is  owing  to 
a  series  of  injections  of  trap  dykes  of  different  characters,  traversing 
the  older  rocks,  in  various  directions,  which,  from  their  mineralogical 
differences,  have  no  doubt  been  produced  at  different  successive 
periods. 

The  diversity  of  rocks  which  occur  on  Lake  Superior  is  very  great, 
and  there  are  varieties  observed  there  which  seem  to  be  peculiar  to 
that  district,  presenting  innumerable  transitions  from  one  to  another, 
of  which  the  Alps  even  do  not  present  more  extensive  examples. 

Of  these  we  have  new  red  sandstone  passing  into  porphyries, 
into  quartzites,  granites,  and  gneiss,  the  metamorphism  being  more  or 
leas  perfect,  so  that  the  stratification  is  sometimes  still  preserved,  or 
passes  gradually  into  absolutely  massive  rocks.  Again,  the  dykes 
intersect  other  rocks  almost  without  altering  them,  or  the  alterations 
in  the  immediate  contact  are  so  intense  as  to  leave  no  precise  lines 
of  demarcation  between  the  dyke  and  the  injected  rock.  But  here 
again,  the  phenomena  are  so  complicated,  that  unless  the  iUustration 
be  accompamed  by  a  very  detailed  map  it  were  useless  to  enter  into 
more  minute  descriptions. 


and  I  msy,  per)ii|)i, 

aeeouil  of  tbe  geolo^eal 

expected  pubEeatkm  tf 

bj  lir.  Logn,  renders  tiiis  eny 


;  I  hftTe  derifed  in  mj  hh 
1  repoffti  of  doe  sarrej,  and  also  finoB 
lenir.SleLeodarSaiihStMarie.  The 
•0  eharaetenBtic  that 
Ve  waakm.  avi  ev^em  dwold  tbe  materials  wluch  I 
milbmi  aoa  be  pdbiahed  man  in  foil,  ihej  will  at  all  ereBti 
wSiri  n  "iaat  wba^  ianir  ik  geotopeal  £itribiitiofi  of  erratic  boaU* 
a.  iwwrs(  ane^  ef  coB^nnB,  vUdi  win  show  tbat  DKMt  rf 
fensiB  w^A  Mvar  ia  &e  MrAen  parts  of  the  United  States  sie 
iflTTfii  firem  dke  ytiaauic  rai^  ezteofing  nordi  of  the  lakes  reash- 
iit£  jtfSQ^  Ckshia  avi  ^  Uaittd  States  to  die  Atlantic  Ocean. 

Jbang  Aeae  reds  there  is  a  varietj  of  deep  red  felqwr  p» 
l&jrr  ^eetied  wiih  epadole,  wUdi,  froni  its  h'QSant  color,  partie- 
sfiKirattractt  asientMsu  and  wUch  occurs  all  along  ihd  nortiMS 
akre  &n  ^  FSe  to  Thander  Baj.  This  Tariet^  I  have  aot 
ekerred  &rdfeer  chC  avi  it  maj  periuqps  be  tsiken  as  a  guide  t» 
astgiuin  the  range  of  emlics  derived  bom  ihe  northern  shore  rf 
Like  Siqierior. 


r 


XII. 

GEOLOGICAL  RELATIONS  OF  THE  VARIOUS  COPPER 
DEPOSITS  OF  LAKE  SUPERIOR. 
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The  general  distribution  of  the  different  copper  ores  in  the  region 
of  Lake  Superior,  presents  some  &cts  which  seem  to  me  to  have  a 
direct  bearing  upon  the  theory  of  their  origin.  It  is  a  very  remark- 
able circumstance  that  the  largest  masses  of  native  copper  should 
ooour  upon  P<Hnt  Eeewenaw,  and  that  the  non-metallic  ores  should 
be  diffused  at  various  distances  from  the  central  region  where  the 
largest  masses  of  native  metallic  copper  occur.  The  various  sut 
phurets  and  carbonates  are  found  on  the  northern  shores  and  about 
Lake  Huron,  in  feu:  greater  proportion,  and  over  a  wider  extent,  than 
anywhere  nearer  the  metalUo  centre.  The  black  oxide  itself  is 
found  beyond  the  limits  of  the  large  metallic  masses,  and  nearer  to 
them  than  the  other  ores.  I  cannot  help  thinking  that  this  particu- 
lar distribution  has  direct  reference  to  the  manner  in  which  these 
various  copper  ores  were  diffused  in  the  country  where  they  occur. 
They  seem  to  me  clearly  to  indicate  that  the  native  copper  is  all 
plutonic  ;  that  its  larger  masses  were  thrown  up  in  a  melted  state  ; 
and  that  from  the  main  fissure  through  which  they  have  found  their 
way,  they  spread  in  smaller  injections  at  considerable  distances ;  but 
upon  the  larger  masses  in  the  central  focus,  the  surrounding  rocks 
oould  have  littie  influence.  New  chemical  combinations  could  hardly 
be  formed  between  so  compact  masses,  presenting,  in  comparison 
with  their  bulk,  a  small  sur&ce  for  contact  with  other  mineral  sub- 
stances capable  of  being  chemically  combined  with  the  copper.  But 
liiere,  at  a  distance,  the  mass  was  diffused  m  smaUer  proportions  mto 
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innumerable  minute  fissures,  and  tlius  presented  a  oomparatifdj 
large  surface  of  contact  with  the  surrounding  rocks,  there  the  moil 
diversified  combinations  could  be  formed,  and  thus  the  Tarious  ores 
iq)pear  in  this  characteristic  distribution.  The  relations  which  these 
ores  bear  to  the  rocks  in  which  they  are  contained,  sustain  fuUj  thii 
view,  and  even  the  circumstance  that  the  black  oxide  is  found  in  the 
vicinitj  of  the  main  masses,  when  the  sulphurets  and  carbonates 
occur  at  greater  distances  from  them,  would  show  that  tins  ore  is  the 
result  of  the  oxidation  of  some  portion  of  the  large  metallic  masses 
exposed  more  directij  to  the  influence  of  oxygen  in  the  process  of 
cooling.  Indeed,  the  phenomena  respecting  the  distributicm  of  the 
copper  about  Lake  Superior,  in  all  their  natural  relations,  answer  so 
fully  to  this  view,  that  the  whole  process  might  eaaly  be  reproduced 
artificially  on  a  small  scale;  and  it  appears  strange  to  me  that  so 
many  doubts  can  still  be  expressed  respecting  the  origin  of  the  cop> 
per  about  Lake  Superior,  and  that  this  great  feature  of  the  distribu* 
tion  of  its  various  ores  should  have  been  so  totally  overlooked. 
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G.  K.ff  L,are  happy  to  €tnnounee  thai  the  above  worky  which  has  been  under- 
taken in  compliance  wuh  the  earnest  solicitatione  of  numerous  teachers  and  friends 
ofeducgtion^  is  in  a  forward  state  of  preparation.  The  plan  of  the  author ^  and 
ike  principal  characteristics  of  this  senes  may  be  gathered  from  the  following 
exposition  of  the  subject :  — 

A  knowledge  of  the  globe  we  inhabit,  whether  considered  in  itself  alone,  or  in  its 
rtlations  to  man,  the  distribution  of  the  races  of  men,  and  the  civil  divisions  of  its  sar> 
face,  are  subjects  of  interest  too  varied,  too  direct,  and  too  vital,  not  to  command  tht 
attention,  and  excite  the  sympathy  of  the  mind,  at  every  period  of  life. 

If  Geography  has  been  considered  as  a  dry  and  often  fruitless  study,  if  indeed,  to 
teach  it  wittk  success  has  been  considered  as  one  of  the  most  difficult  problems  in  edu- 
OAtion,  there  is  reason  to  believe  that  the  difficulty  lies  not  in  the  suoject,  but  in  the 
method  of  teaching  it. 

In  most  manuals  the  accumulation  of  facts,  and  especially  the  want  of  arrange- 
ment of  them,  really  corresponding  to  their  connection  in  nature,  renders  the  study 
difficult,  and  overburdens  the  memory  at  the  expense  of  a  true  and  thorough  under- 
ttanding  of  the  subject.  Hence  there  is  confusion  and  a  want  of  clear  and  comprehen* 
five  views,  and  consequently  a  lack  of  interest  for  the  student.  For  if  the  mind  seeks 
to  comprehend,  it  is  only  mterested  in  what  appears  clear  and  well  connected.  To 
attain  tnis  end  it  is  necessary — 

First.  To  attempt  a  rigid  selection  of  materials,  and  to  reject  ftrom  school  instruc- 
tion all  details  which  have  but  a  transient  value,  and,  on  the  other  hand,  to  render 
prominent,  facts  of  permanent  value;  preferring,  for  instance,  the  details  of  Physictl 
Geography  and  of  Ethnography,  to  those  of  Statistics,  which  may  be  more  fully  dwelt 
upon  subsequently. 

Second.  To  distribute  geographical  instruction  throughout  the  whole  course  of 
education,  so  as  to  divide  the  labor  of  learning,  and  to  §pve  at  the  same  time  to  each 
period  of  life  the  nutriment  most  appropriate  for  its  intellectual  taste  and  capacity. 
To  this  end,  the  globe  should  be  studied  rrom  the  difierent  points  of  view  successively, 
mduatlng  each  view  to  the  capacity  of  different  classes  of  students.  At  first,  the  ftm- 
aamental  outlines  alone  should  bo  presented,  and  next,  not  onlv  additional  facts,  but 
a  deeper  understanding  of  their  connection,  and  so  on ;  and  tnus,  by  a  regular  and 
natural  path,  a  full  and  intelligent  knowledge  of  the  globe,  in  all  its  relations,  will  be 
finally  attained. 

Third.  The  comparative  method,  recently  adopted  with  so  much  success  in 
Europe,  should  always  be  employed ;  for  it  is  by  the  recognitioti  of  resemblances  and 
differences  that  the  mind  seizes  upon  the  true  characters,  and  perceives  the  natural 
relations,  and  the  admirable  connection,  of  the  different  parts  which  form  the  grand 
whole ;  in  a  word,  gains  real  knowledge. 

The  series  hereby  announced  is  desired  to  meet  these  wants.  It  will  consist  of 
three  courses  adapted  to  the  capacity  of  three  different  ages  and  periods  of 
study.  The  first  is  intended  for  Primary  Schools,  and  for  children  of  from  seven  to  trnt 
years.  The  second  is  adapted  for  higher  schools,  and  for  young  persons  of  ftrom  ten  to 
flfleen  years.    The  third  is  to  be  uied  as  a  scientific  manual  in  Academies  and  Colleges. 

Each  course  will  be  divided  into  two  parts,  one  of  purely  Physical  Geography,  the 
other  for  Ethnography,  Statistics,  Political  and  Historical  Geography.  Each  part 
will  be  illustrated  by  a  colored  Physical  and  Political  Atlas^  prepared  expressly  for  this 
purpose,  delineating,  with  the  ffreateet  care,  the  configuration  of  the  surface,  and  the 
other  physical  phenomena  alluaed  to  in  the  oorresponcung  work,  the  distribution  of  the 
races  of  men,  and  the  political  divisions  into  States.  Sack  pert,  with  the  correspond- 
ingmap,  will  be  sold  separately. 

The  two  parts  of  the  first  or  preparatory  ooone  ife  now  in  «  fbrweid  etatt  of  prep*- 
XAtioii,  and  will  be  issued  at  an  early  day. 
80 
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UWTURIS  ON  COMPARATIYX  PHT81CAL  OXOOBAPHT,  IN   118   RSLATXON  10 
HI8T0RT  OF  MANKIND. 

BY   ARNOLD    GUTOT. 

TRANSLATED  FROM  THX  FRKNCH   BT  PROF.  C.  a  FBLTOM. 
With  lUmtraOom.    I2mo.    Price  f  1.26. 


**  ThoM  who  hare  been  aecuttomed  to  regard  Geography  as  a  merely  deeuiatiw 
branch  of  learning,  drier  than  the  remainder  biscuit  after  a  ▼ovage,  will  be  d^inlii 
to  find  this  hitherto  unattractive  pursuit  conrerted  into  a  science,  the  princi^n  of 
which  are  definite  and  the  results  conclusire ;  a  science  that  embraces  the  inTestigatioa 
of  natural  laws,  and  interprets  their  mode  of  operation ;  which  professes  to  discover  ta 
the  rudest  forms  and  apparently  confused  arrangement  of  the  materials  composing  tks 
planet's  crust,  a  new  manifestation  of  the  wisdom  which  has  filled  the  eartn  with  its 
riches.  *  *  *  To  the  reader  we  shall  owe  no  apology,  if  we  have  said  enmigh  ts 
•xcite  his  curiosity  and  to  persuade  him  to  look  to  the  book  itself  for  farther  iastraD- 
tion.*' — North  American  Review, 

**  The  grand  idea  of  the  work  is  happily  expressed  by  the  author,  where  he  call*  it 
the  geographical  mairch  of  history,  e  e  e  The  man  of  science  will  haH  it  aa  a  beaattfal 

feneralization  from  the  tacts  of  observation.  The  Christian,  who  tmsta  ia  a  merctfal 
^evidence,  will  draw  county  from  it,  and  hope  yet  more  earnestly  for  tli«  redcmpCaoa 
of  the  most  degraded  portions  of  mankind.  Faith,  science,  learning,  poetry,  taste, 
in  a  word,  genius,  have  liberally  contributed  to  the  production  of  the  mark  uiftder  review. 
Sometimes  we  feel  as  if  we  were  studying  a  treatise  on  the  exact  scienees ;  at  others, 
it  strikes  the  ear  like  an  epic  poem.  Mow  it  reads  like  history,  and  now  it  eoiuids  Wu 
prophecy.  It  will  find  readers  in  whatever  language  it  may  be  published;  and  in  tke 
elegant  English  dress  which  it  has  received  from  the  accomplisned  pen  of  the 
lator,  it  will  not  fail  to  interest,  instruct  and  inspire."— CAnOTum  " * — 


**  A  copy  of  this  volume  reached  us  at  too  late  an  hour  for  an  extended  notice.    The 
Drk  is  one  of  high  merit,  exhibiting  a  wide  range  of  knowledge,  great  research,  and  a 


work 


philosophical  spirit  of  investigation.  Its  perusal  will  well  repay  the  most  learned  in 
such  subjects,  and  give  new  views  to  all,  of  num's  relation  to  the  globe  he  iahaUta.**^ 
Siihman^s  Journal,  July,  1849. 
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AlfD 
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PROSPECTUS. 

Turn  Annual  or  ScixNTiric  Discotbrt  ia  designed  for  all  thoae 
who  desire  to  keep  pace  with  the  adTanoement  of  Science  and  Art 
The  great  and  daily  increasing  number  of  diacoTeries  in  the  dififerent 
departments  of  science  is  such,  and  the  annouooement  of  them  is  scat- 
tered through  such  a  multitude  of  secular  and  scientific  publications, 
that  it  is  very  difficult  for  any  one  to  obtain  a  satis&ctory  survey  of 
them,  even  had  he  access  to  all  these  publications.  But  the  Scientific 
Journals,  especially  those  of  Europe,  besides  being  many  of  them  in 
foreign  languages,  have  a  very  limited  circulation  in  this  country,  and 
are  therefore  accessible  to  but  very  fow.  It  b  evident,  then,  that  an 
annual  publication,  giving  a  complete  and  condensed  view  of  the 
progress  of  discovery  in  every  branch  of  Science  and  Art,  being,  in 
fact,  the  Spirit  of  the  Scient{fie  JmtrmaU  of  the  year,  systematicaUy 
arranged,  so  as  to  present  at  one  view  all  the  new  disooTeriea,  OMlhl 
inventions,  and  improved  processes  of  the  past  year,  most  be  a  most 
acceptable  volume  to  erery  one,  and  greatly  Ibcilitata  tiM  diAiaioD  of 


FROSrSCTUS. 


air  fill  kaawlcdge.    A*  tkit  i 


4mm  htT9  mpGtm  lo  all  tb«  •ck»tlie 
praMt  ToJBi,  the  appmlntiati  fes  w«Q 


The  eifiliMm  are  r  vfbHii 

llsw  alpD  raom^d,  for  Ibc 
m  tlie  coitiurl  ami  ^tw*l 
cific  neii  ki  tJua  coMBdryt 
H&SSPOitiir  vb4  Wtxas,  of  Ifarrard  Cwienttr,  and  tbev  liave  tlw 
fname  in  fiiture^  &oai  manj  ickaDfic  £eillle«Kii,  oCatklaa  aoc  pi#* 
rioiulj  im^riahrd  ebtivhere.  Tkej  hav«  baI  eaai&iicd  i^bwNm  lo 
■B  *»«»mgtMifi  of  Scientiic  lownala  sad  KepOTls,  bsl  hmwm  drsiW 
Huiii  ererv  cocroe  wiikh  &rriiadfc4  litf  tbuif  of  p^e«iifio  iniensL 
For  ihom  who  hiire  o«casioii  ibc  adll  fimber  laaaarehg^t^  tWj  lut* 
tumuh^d  a  copioui  lisdei  Ui  tlktt  aeieiilific  ariicLes  in  tW  Aaivneaii 
and  European  JoumaU ;  and^  moreover,  they  have  pr«fKrW  m  &it  rf 
all  books  penainifif  10  Science  whieli  bare  appeared  Grigioallj,  a*' lif 
repDbltcaLioii^  in  tbe  Unhed  Steie«,durinf  tii«  jear,  A  etasfifi^  IJhI 
of  PoleatSp  and  brief  obttttarka  of  mto  duliofoiibed  in  Sc^ci>ca  m 
Artp  wlio  hat^e  t«ceniJ_r  died,  render  ifae  work  Btill  mum  coi&ptete. 
Tliey  liaTe  also  taken  great  paiiia  to  nuka  lb^  General  Index  in  iba 
whole  34  fylt  and  coatieei:  aa  poeible. 

U  wjU  thut  be  teen,  tliat  the  ptan  of  the  **  A^prAt  of  SctsmFic 
Di SCOT  CRT  **  is  w«ll  deii^ned  to  make  it  what  il  purporta  lo  be,  a  J«4- 
MamiM  tumm&ry  of  tk£  diMffrtrlt*  in  StUnc*  mmd  AH ;  and  d«  paini 
baTc  ()«p[i  spared  dti  th*;  pari  of  ihe  editoff  to  fulfil  tba  deai^^  and 
rendf^f  it  wtjrihv  ofpatrona^ 


ANNUAL   OP   SCIENTIFIC    DISCOVERT.  Ul 

RECOMMENDATIONS. 
From  the  Prof,  of  Zoology  and  Geology,  Cambridge. 
The  publication  of  annual  reports  giring  short  abstracts  of  the  im- 
portant discoveries  and  improvements  made  in  the  different  branches 
of  the  useful  arts,  and  embracing  also  an  account  of  the  general  prog- 
ress of  Science,  has  proved  so  eminently  useful,  that  wherever  cir- 
cumstances hav^  favored  such  publications,  thej  bive  been  found 
equally  beneficial  to  those  engaged  in  scientific  pursuits,  and  to  the 
community  at  large.  Such  reports  hare,  for  a  considerable  period,  ap- 
peared in  many  paru  of  Europe,  under  various  titles,  either  upon  spe- 
cial branches  of  science,  or  covering  its  whole  ground ;  but  no  similar 
work  has,  1  belieVe,  hitherto  made  its  appearance  in  this  country. 
An  undertaking  like  the  Annual  of  Scientific  Discovery,  which  is  in- 
tended to  give,  from  year  to  year,  an  abstract  of  the  progress  of  Sci- 
ence and  Art,  cannot  fail  to  be  highly  acceptable  in  this  country,  while 
it  will  at  the  same  time  contribute  to  elevate  the  standard  of  American 
activity  and  research  abroad,  where  the  proceedings  of  scientific  men 
on  this)  side  of  the  Atlantic  are  not  generally  so  well  known  as  thpy 
ought  to  be.  It  therefore  gives  me  great  pleasure  to  say,  that  in  my 
opinion  the  editors  of  the  present  work,  one  of  whom,  as  a  member  of 
the  Lawrence  Scientific  School,  at  Cambridge,  has  been  under  my 
personal  instruction,  are  fully  qualified  to  execute  the  difficult  task  of 
preparing  such  an  abstract  with  credit,  both  to  themselves  and  to  the 
country.  Having  examined  in  manuscript  a  considerable  proportion 
of  the  first  volume,  I  can  but  highly  recommend  it.  As  it  is  designed 
to  meet  a  want  extensively  felt,  I  hope  its  reception  will  be  such,  that 
the  editors  may  be  encouraged  to  continne  it  annually. 

•  LOUIS  AGASSIZ. 

From  the  Prof,  of  Chemistry  in  the  Lawrence  Scientific  School, 
I  have  examined,  somewhat  in  detail,  the  manuscript  of  the  Annual 
of  Scientific  Discovery,  and  take  great  pleasure  in  bearing  testimony  to 
the  fidelity  with  which  the  work  has  been  prepared.  The  editors,  one 
of  whom  has  prosecuted  experimental  chemistry  in  my  laboratory  with 
the  highest  success,  are  eminently  qualified  to  undertake  such  a  work. 
As  a  compendium  of  the  new  and  useful  truths  contributed  to  the 
stock  of  human  knowledge  during  the  past  year,  presented  in  a  form 
acceptable  to  the  general  reader,  and  at  the  same  time  so  systematic 
and  complete,  as  to  be  of  great  service  to  the  student  of  science,  it 
will  be  an  honor  to  our  country,  and  cannot  fiul  to  be  appreciated  and 
liberally  patronized  by  a  discerning  public.  E.  N.  HORSFORD. 
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in  this  country  at  a  price  which  places  It  within  the  reach  of  a  great  number  of  readers.  We  have 
been  inundated  by  a  stream  of  cheap  reprints,  tendlaa  to  corrupt  the  morals  and  vitiate  the  taste  of 
our  community,  and  wo  are  pleased  that  the  publishers  nave  still  sufllcient  faith  in  the  purity  of  both, 
to  induce  them  to  incur  the  lar^e  outlay  which  the  production  of  the  work  before  us  must  have 
occasioned,  and  fbr  which  thev  can  expect  to  be  remnnerated  only  by  a  very  extensive  sale." 

"  The  selections  Riven  by  Mr.  Chambers,  from  the  works  of  the  earty  English  writers,  are  copious 
and  Judiciously  made.    ••••••    vVe  shall  conclude  as  we  commenced,  with  expressing  a  hope  that 

the  publication  which  has  called  forth  our  remarks  will  exert  an  influence  in  directing  the  attention 
of  the  public  to  the  literature  of  our  forefathers.— ^oriA  Amtriean  Review. 

CHAMBERS'S  MISCELLANY 

Of  Useful  and  Entertaining  Knowledge,  with  elegant  illostrative  engrarings.  Edited  by 
Wm.  Chambers.    In  10  vols.,  elegant  cloth  gilt,  or  20  vols,  plain  cloth.    SlO. 

%*The  design  of  the  Miscellxnt  l3  to  supply  the  increasing  demand  for  useful,  instructive,  and 
entertaining  reading,  and  to  bring  all  the  aids  of  literature  to  bear  on  the  cultivation  of  the  feelimge  amd 
understanding  qf  the  people  — \o  Impress  correct  views  on  important  moral  and  social  qoastlons — 
suppress  every  species  of  strife  and  savagery— cheer  the  lagging  and  desponding  by  the  relation  of 
-tales  drawn  from  the  imagination  of  popular  writers— roose  the  fluicy  by  description  of  interesting 
foreign  scenes  —  give  a  zest  to  e  very-day  ocoupationa  by  ballad  and  lyrical  poetry  —  in  short,  to  furnish 
an  unobtrusivo  firiend  and  guide,  a  lively  fireside  oompanlon,  as  Car  as  that  object  can  be  attained 
through  the  instrumentality  of  books. 

^rAn  admirable  work^  and  has  been  highly  commended  for  Sabbaih  and  dajftchool  Librariet. 

CHAMBERS'S  LIBRARY  FOR  YOUNG  PEOPLE  : 

A  series  of  small  books,  elegantly  illuminated.  Edited  by  William  Chambers. 
Each  volume  forms  a  complete  work,  embellished  with  a  fine  steel  engraving,  and  is 
sold  separately.    37^c.  each.    Volumes  now  ready : 


ORLANDINO,      JACOPO, 

LITTLE    ROBINSON, 

UNCLE  SAM'S  MONEY    BOX, 


TRUTH   AND  TRUST, 
ALFRED   IN  INDIA, 
MORAL  COURAGE, 


CLEVER   BOYS. 

THE  FRENCH  REVOLUTIONS, 

From  1789  to  1848.    By  T.  W.  Rbdhsad.    8  yolames.    75o.  eaoh. 

*'  The  author  appears  to  have  prepared  himself  for  his  task  by  a  carefai  examination  of  the  best 
authorities  —  the  writings  of  the  acton  In  these  various  scenes ;  and  he  has  given  the  results  of  his 
examination  in  a  style  attractive  fbr  simplicity,  directness  and  parity.  It  Is  the  most  comprehensive 
and  valuable  work  on  the  subject  that  the  general  reader  oan  find.**— .IsMrJeaa  IVwMllsr. 

MODERN  FRENCH  LITERATURE: 

By  L.  Ratmokd  Dn  VsRiooini,  formerly  lecturer  in  the  Ro^al  Athensbum  of  Parts, 
m'ember  of  the  Institute  of  France,  &c  American  edition,  revised,  with  notes,  by  Wm. 
S.  Chasb.    With  a  portrait  of  Lamartuib.    $1.25. 

*'  This  is  the  only  complete  treatise  of  the  kind  on  this  sabjeot,  either  hi  French  or  English,  and 
has  received  the  highest  commendation.  Mr.  Chase  is  well  qualided  to  introduce  the  work  to  the 
pabUc.    The  work  caanoi  fkll  to  be  both  useful  and  popular.  **— ^'(ns-  fork  Burning  ^o$t. 
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GOUI*D»  KSHBAIX  Ain>  LIHCOOr*!  FC«Ll€ATtC]IS. 


1 


THE  ELEMI3JTS  OF  MORAL  SCIENCE : 

t  hm  htm  TtmA  %ff  im  Attr&Clrc]^  mm&  thvrp^t^lw,  m&  t  ^tok  vwr  Mthtv  «r  tt.  n« 
MJcw  ■«  »r  hM  Am  wttfctflM 
mtAmttA 


«U  tte  — ^"^■""-tliBrilMiMWiifliLlilM  1  I 


MORAL  SCIENCE,  ABRIDGED, 

Br  tht  Antlior,  ttnd  »b|kt«tl  t<}  the  nte  ^f  Scliook  aod  AcAdanle», 

itfi  Lll  otiT  Loi  tit  u  tkiBfl  or  «tac«Jfim.    We  «»  lia««7  lo  PfV  i;b«  w«7  as 
mth  «Ji  LntrtNJuetioi].    It  Ku  bevti  iiar|  inrrrlir  ^Tii^reA^  bot  iJ^  rv^vritfcik 
dw  LftlKir  «j  well  bcAcwt4-'^— J^Wth  jtMcnr^  ^»T<rw.  '^ 
**We  f»e4]t  Ltimt  irc  do  kaow,  wliftii  «y  eipn^i  ou;  bj'^  4wt}Ei»i.t«  of  J>r.  Wl 

'  |d>9Uiin««t,  v«  caa  slttct  hem  kyftir  u^  tbe  pirtnclp^,  bow  c^nct  ftni! 


Tfr«BtHSA^ 


lipa,  «piF  ■BptOfTlAte  and  ttn/ng  tbe  U  tuit jm(Jif»u  "» Iiikh  iliuuscterai?  lili  KjriKcia  Witt 

ELEMENTS  OF  POLITICAL  ECONOMY. 

Bt  Fba^Ci»  Watljueu,  D-  B.,  President  of  Brows  UniTiertiitY. 

jimo.    Cloth.    §1.2*. 

*«  llto  DlirlMt  tan  twm  t«  wttU  «  b<to%,  wtikH  bit  am  vti«  elKHWH  >i 

ateraJare.  ia6or4  tfr#«.|ire«i  Ui*  fe^fivl  prtocinln  in  the  ptiliieit  nsswrr  t^ 

'"       ^  cue*  wlih  irlycli  f^i7  pvnun  li  fiuiiUUr.     It  hm  bf*nmU»m^lkmm 


fmgwiiiljr  bnn  t|i#  Arrna  of  poMUi*!  ctDDitTotrrEj.    Id  all  ^ucli 
v&at  ■MiOBd  l«  hhn  to  be  irutt) ,  « Itti o  u  i  fri  r,  fftvar^  c»t  mNt€  tSo n .    ll^i^  _ 

bin  tov»ili  mr  jMFtj  whiit-rrr,  mnA  h^  thtnkn  i bit  be  «bii  «ni  t^ad  fte«| 
TlBtetl  thit  ba  Iiai  ti««n  Infloeiiiced  bf  nonc/'—fjtnzrf  ,rVtiiH  £A«  Pr^^ew, 

POLITICAL  ECONOMY,  ABRIDGED, 

By  the  AdOmFi  and  adapted  to  tb«  iif«  of  Sctuwli  an4  Academiet. 


Sergfflth  TbciMJT^i 


pmbllvtKiii.    H'«  rcjoic«  to  im  utiUi  trTAti»«i  atftviuSiiiiif  umetit  ilbM  peo^ ;  i&d  w  ■npi  ill  ibIj  wmtH 

**  We  can  m/«  wlUt  fttfttr,  lEtct  tbe  topl^  «ra  well  lelKled  end  ftiramt^d ;  UmI  ^«  amliiir*!  ^^ 

liApiAmit««  [tor  awn  tain  dmuI  dtceUence.   W«  vlib  It  in  ri.b»iai¥«  ami^ittS&t^^^—Ji^Ti/i^ 


THOUGHTS  ON  THE  PRESENT  COLLEGIATE  SYSTEM 


THE  PRINCIPLES  OF  ZOOLOGY ; 

Touching  the  Structure,  Development,  Distribution,  and  Natural  Arrangement  of  the 
Races  of  Animals,  living  and  extinct ;  with  numerous  illustrations ;  for  the  use  of 
Schools  and  Colleges.  Parti. — Comparative  Phtsioloot.  By  Louis  Aoassiz  and 
Augustus  A.  Gould.    $1.00. 

**  No  work  of  the  same  dimentions  has  ever  appeared  in  the  English  lanffoage,  containing  ko  mach 
new  and  valuable  Information  on  the  subject  or  which  it  treats.*'— Pr(i^.7ame«  llallt  Albany. 

*'0n  almost  every  tabject  we  have  scores  of  new  books  without  new  principles,  bat  not  so  with  the 
work  before  us :  indeed  several  of  the  hlghlv  interesting  topics  oresented  and  illustrated  have  no 
treatise  In  the  EnKllsh  language.  It  contains  a  large  amount  or  valuable  information,  and  will  be 
studied  with  profit  and  Interest  by  those  who  have  made  respectable  attainments  in  Natural  Illstonr, 
as  well  as  by  thoMc  Just  commencing  this  science.  This  volume  is  finely  executed,  and  should  find  a 
place  in  every  library .  As  a  tex  t  book  for  schools  and  colleges  It  is  far  superior  to  any  work  before  the 
public.**— iVav- Fori  JHstrict  School  Journal. 

PALEY'S  NATURAL  THEOLOGY : 

Illustrated  by  forty  platen,  and  Selections  from  the  notes  of  Dr.  Paxton,  with  additional 
Notes,  original  and  selected,  for  this  edition;  with  a  vooabulary  of  Scientific  Terms. 
Edited  by  John  Wake,  M.  D.    l2mo.  sheep.    $1.26. 

**The  edition  before  un  Is  superior  to  any  we  have  seen,  and,  we  believe,  superior  to  any  that  has  yet 
been  published.*'— iS/>trt<  <\f  Ute  Pilgrims. 

THE  CICERONIAN: 

Or  the  Prussian  Method  of  Teaching  the  Latin  Language.  Adapted  to  the  use  of 
American  Schools.    By  B.  Sears,  Secr*y  Massachusetts  Board  of  Education.    50c. 

From  the  Profegtorg  qf  Barnard  (Mftrgitp. 

**  If  the  book  required  any  other  recommendation  benides  that  of  l>elng  the  work  of  so  thorough 

and  experienced  a  scholar  as  Dr.  Sears,  it  would  be  this :  that  the  system  illustrated  In  It  is  not  a  mere 

theory,  but  has  been  practically  tested  by  many  able  Instructors  in  Qermany.    We  wUh  that  the  same 

trial  may  ba  made  here."  Cuaklks  Bbok, 

C.  C.  Feltov. 

MEMORIA  TECHNICA: 

Or  the  Art  of  Abbreviating  those  Studies  which  give  the  greatest  labor  to  the  Memory. 
By  L.  D.  Johnson.    Third  Edition.    50c. 

*'We  feel  no  heHltatlon  In  recommcndln;,'  this  work  to  the  deliberate  attention  of  teachers,  and  the 
guanlians  of  youth.  We  leam  that  it  is  received  into  several  schouls  in  Boston,  and  used  as  an 
auxiliary  help  to  the  studlennow  pursued  by  the  pupils.**— Bo«<on  Courier. 

**  The  '  Memoria  Technica  *  h  nuw  studied  In  some  of  our  best  schools ;  and  the  system  taught  in 
'    It  appears  to  be  much  approved  by  ihono  who  have  made  trial  of  It.**-— Evening  Traveller. 

THE  YOUNG  LADIES'  CLASS  BOOK : 

s       A  Selection  of  Lessons  for  Readingi  in  Prose  and  Verse.    By  E.  Baix.et,  A.  M. 
I        12mo.  sheep.    83 jc. 

\       *'  The  reading  books  prepared  for  academic  ose  are  often  ansnitable  fbr  females.    We  are  glad. 

\  therefore,  to  perceive  that  an  attempt  has  been  made  to  sapplv  the  deficiency :  and  we  believe  thai 

I  the  task  has  b*^en  faithlullv  and  succes<«fuily  accomplished.    The  selections  are  Judicious  and  chaste  ; 

<  and  so  far  as  they  have  any  moral  bearing,  appear  to  be  unexceptionable. '*—J?<ltfca/ion  Reporter, 

\  ROMAN  ANTIQUITIES  AND  ANCIENT  MYTHOLOGY : 

\       By  C.  K.  DiLLAWAY,  A.  l{.    With  Engravings,    Eighth  Edition,  improved.  12mo.  67c. 

)  From  E.  Bailey,  Principal  qf  the  Young  Ladieg*  High  School^  Boston. 

••  Having  n^ed  '  DUIawav's  Itoman  Antiquities  and  Ancient  Mvthology '  in  my  school  for  several 
'^  vesfM,  1  commend  It  to  teachers  witli  great  confidence,  as  a  valuable  text-book  on  those  Interesting 
;    branches  of  education.*'  £.  liaxLar. 

\  BLAKE'S  FIRST  BOOK  IN  ASTRONOMY : 

Designed  for  the  use  of  Common  Schools.  By  J.  L.  Bi^akb,  D.  D.  Illustrated  by 
Steel  Plate  Engravings.    50c. 

\  From  E.  Htnekley,  Prqfessor  ^  Jiathematies  im  Marplamd  Onversitf. 

[  '•  I  am  much  indebted  to  you  for  a  copv  of  the  first  Book  in  Astronomy.    It  is  a  work  of  ntiUtr 

;  and  merit,  far  superior  to  any  other  which  I  have  seen.    The  author  has  selected  his  topics  with 

;  Kfcat  JudKinent,  —  arranged  them  in  admirable  order,  —  exhibited  them  in  a  style  and  manner  at  once 

}  tasteful  and  philosophical.    Nothing  seems  wanting,  —  nothing  redamlanL    It  is  truly  a  very  beautl- 

•  ful  snd  attractive  book,  calculated  to  afford  both  pleasure  and  profit  to  aU  who  may  enjoy  the  advaii« 

•  tage  of  perusing  it** 

:  BLAKE'S  NATURAL  PHILOSOPHY : 

Being  Conversations  on  Philoeophv,  with  additional  Explanatory  Notes,  Questions  for 
I  Examination,  and  a  Dictionary  of  Philosophical  Terms.  Wita  twenty-eight  Steel 
j       Engravings.    By  J.  L.  Blakb,  *D.  D.    l2mo.  sheep.    67c. 

From  Rev.  J.  Adams,  President  qf  Charleston  CoOe^v^  B.  C. 
**  I  have  been  highly  mtified  with  the  perusal  of  jroar  edition  of  Conversations  on  Natural  nuioee- 
phv.    The  Questions,  Notes,  and  Explanations  of  Terms,  are  valuable  addiUoM  to  the  work,  and 
make  this  edition  su:)erior  to  any  other  with  which  I  am  aoqualnied.    I  shall  recommend  It  wherever 
I  have  an  opportunity.** 


> 


aoin^D,  ExmMAi.h  ash  luicolh  a  ^ublicatxoxs. 


W0BE3  OP  ITffiB  KEF.  JOHIT  HAS^IS,  B.  D. 


THE  GREAT  COMinSSION: 

Or,  the  Chrulmn  Churcli  coiistimted  a.ni  charged  to  otmvey  tb*  G«|w]  to  clw  W«ell 
A  PiiM  £«inj.     With  ilh  Jntroductorj*  Ee^my,  by  W*  B,  WitJJXJtf,  D.  D,    it  .it. 

*'  Of  Ifae  WTtnl  proituctlctBf  of  Dr  ITiirrfx,  —  jJl  of  them  of  rri'Bt  Talwf « — 1»«|  a*«r  t 
des'tlnHl,  prottuMv,  tu  txert  tfee  wiort  ppwefful  lnay««ee  hi  fcirmbif  thir  " 
chAncicTur  (hfie4>n]lr]pfffn»mlJoitt,    ]!ut  t lie  wl  fund  of  luciunrnt  and  to  _ 
IhfwpajfQi  will  ei,cLL<r  the  admtrniJon  i]>d  Ifriplrv  rhr  KTiftlnde  cf  IhfnuaBdii  In  < 
wr  In  EurofKi-    £r«rr  cirrjr)  tnttn  und  |>lutt«  «tid  reflectttnf  Utymui  cusbt  ta  1 
n]»t^«  It  fiienliiu'  t»f  f«p«4ttd  perusal/'— J^i'c«  Mtc^dtf. 

THE  PR&ADAMITE  EAETH: 

CJontrihQtions  io  Thmlogii^Jil  Sciflace*    85c* 

"Till*  TalnmeU  ttoe  firat^f  n  M^rlo,  eiich  bclne'  c**iiTpl*te  In  l*i*If.    Bj  i 
A«  ilu/Aor  <«})(»  win  piinJiiI|>at«  lii  tiie  protltt  of  thts  edition  J  tTte  Amrrtcai]  piilkUiben  vflli«i 
wllh  tbfl  euljr  alieeti  of  tbc  futoxv  ¥eliusit«,  juid  lirse  It  iLisuJtuitoiipl/  «lCh  tii*  1 

MAK: 

Eh  conititntlon  and  pHmittve  oonditidn ;  hemg  the  Jercnvf  «eij»i9ie  of  oootr^Si«a  t 

TheologjcA]  Science.    With  n  fine'tjr  cagtKT^  portnut  of  the  &u.tJbior. 

**UUcop\Mmuti&  tt^hiiXifaiXllaMtimnoTM  of  the  ru^ccwiwe  Uwi  of  Uk  lUrtoa 
j-lflded  tu  ineii^tniible  dellgliL'"-- AonJan  £cl€<tu!  BiPwiem. 

THE  GREAT  TEACHER: 

Or,  ChftrocteHfltics  of  our  Lorcfi  Mmistrj. 

HuicPfiiiLET,  D.  B.    Tenth  Thoiwimd,    S50r 

**  Ttifl  book  ItKl/majtt  huve  colt  mnch  jncdlU^i^n,  murh  coTmnTinlrtn  ciq  tlw 
tfiDcb  prmyiiir.     lU  tlyle  I0,  Uk*  tltpcourilry  wtikli  a^r^  It  tKirlh,  bMuUful,  tsi44 
trlicr«  dpiij^hLTul.      But  Ibe  j^tvlt  of  thk  work  H  liv  nnAtlbit  fSL^ritfDc^.    If^vOa 
1(1  ti«  n jid.   It  Vklll  fina  tu  wij^  to  ina^y  ii>i&ri«n,  «od  idd  to  tb«  coEuforU  uf  i^ai^  a 

MISCELLANIES : 

Cons u^ti  11)2^   pHncipolty  of  Se^itno^a  imd  Essajs. 
Notes,  1 7  J,  fi£L€iiXR,  D.  D,    75c, 

"  Soitie  of  me»B  *w«.v*  «•  JiCTiopi  tliQ  Oni^at  lis  the  liii^A«« :  uid  llie  warmth  And  e__, ,    _  , 

f«^e1lr>i;  iauilf«'i*<ttil  l^o  ««vtTiJ  of  titfin,  wfll  ruidrr  tlicm  pecuiJiiLrljir  the  trenuuff.  of  t^  »lu0et  <^  tlM 

MAMMON,  45c.  ACTIVE  CHRISTIAN,  31c.  ZEBUX0N,2Sc. 


With  an  iiitTt>^nctoC7  £wi^,   b^  Hcmab 


With  an  Intnodnetofx  Eia»7,  iM 


THE  CHURCH  IN  EARNEST : 


GOULD,  KENDALL   AND    LINCOLN'S    PCBLICATIONS.  5 

CKUDEN'S  CONDENSED  CONCORDANCE: 

A  Complete  ConcorJance  to  the  Holy  Scriptures.  By  A.  Crudeit.  A  new  and  con- 
densed edition,  with  an  Introduction.  By  Kev.  David  Kimo,  LL.D.  Fifth  Thousand. 
Boards,  $1  25;  Sheep,  $1.50. 

**  Tbls  valuable  edition  to  printed  flrom  English  plates,  and  is  a  ftUl  and  Ikir  copy  of  all  that  is  valu- 
able In  Cruden  as  a  Concordance.  The  principal  variation  from  the  larger  book  consists  in  the  exclu- 
sion of  the  Bible  Dictionary,  which  has  long  been  an  incumbrance,  and  the  accuracy  and  value  of 
which  have  been  depreciated  by  works  of  later  date,  containing  recent  discoveries,  facts,  and  opinions, 
unknown  lo  Cruden.  The  condensutloiLof  the  quotations  of  Scripture,  arranged  under  their  most 
obvious  heads,  while  it  diminishes  the  bulk  of  the  work,  greatly  facilitates  the  finding  of  any  required 


CHRISTIANITY  DEMONSTRATED, 

In  four  distinct  and  independent  series  of  proofs :  with  an  explanation  of  the  Types 
and  Prophecies  concerning  the  Messiah.    By  Bev.  H.  Nawoomb.    12mo.    76c. 

THE  CHURCH  MEMBER'S  MANUAL 

Of  Ecclesiastical  Principles,  Doctrines,  and  Discipline ;  presenting  a  Systematic  View 
of  the  Structure,  Poli'v,  Doctrines,  and  Practices  of  Christian  Churches,  as  tausht  in 
the  Scriptures.  Bv  William  Ckowkll..  With  an  Introductory  Essay,  by  Hkmbt 
J.  RiPLKY,  D.  D.  '90c. 

**  This  very  complete  Manual  of  Church  Polity  Is  all  that  could  be  desired  in  this  department^ 
Every  Important  point  within  a  wide  range,  is  brought  forward,  and  every  point  touched  Is  settled.  ** 

LCkrutioM  JUitim. 

THE  CHURCH  MEMBER'S  HAND  BOOK : 

A  plain  Guide  to  the  Doctrines  and  Practice  of  Baptist  Churches,  by  Rev.  William 
Crowell,  author  of  The  Church  Member's  ManuaL    18mo.,  cloth,  in  preu. 

THE  CHURCH  MEMBER'S  GUIDE : 

By  Rev.  J.  A.  James.  Edited  by  Rev.  J.  0.  Choules.  New  edition.  With  an 
Introductory  Essay,  by  Rev.  II.  \'f ixhlow.    88c. 

THE  FOUR  GOSPELS,  WITH  NOTES, 

Chiefly  Explanatory ;  intended  principally  for  Sabbath  School  Teachers  and  Bible 
Classes,  and  as  an  aid  to  Family  Ini^tnictioo.  By  H.  J.  RirL£T,  Kewton  Theological 
Institution.     Seventh  Edition.     $1.25. 

This  work  should  be  in  the  hands  of  every  student  of  the  Bible,  especially  every  Sabbath  School 
and  Bible  Class  teacher.  It  U  prepared  with  special  reference  to  this  class  of  p«rsons,  and  contains  a 
mass  of  Just  the  kind  of  information  wanted. 

THE  ACTS  OF  THE  APOSTLES,  WITH  NOTES, 

Chiefly  Explanatory.  Designed  for  Teachers  in  Sabbath  Schools  and  Bible  Classes, 
and  as  an  aid  to  Family  Instruction.    By  H.  J.  Biplet.    76c 

THE  EXTENT  OF  THE  ATONEMENT, 

In  its  relation  to  God  and  the  Universe.     By  T.  W.  Jkkktn.  D.  D.     ]2mo.,  cloth.  85c. 

*'  We  have  examined  this  work  with  profound  interest,  and  Iwcome  deeply  impressed  with  Its  value. 
Itsstvle  is  lucid,  It»annlv(d8  perfect,  its  spirit  and  tendencies  eminently  evangelical.  We  have  nowhere 
else  seen  the  atonement  so  clearly  deOned,  or  vindicated  on  grounds  so  appreciable.* '—A.  y.  Recorder . 

THE  UNION  OF  THE  HOLY  SPIRIT  AND  THE  CHURCH, 

In  the  Convereion  of  the  World.    By  T.  W.  JsirKTif,  D.  D.    12mo.,  cloth.    86o. 

\  "  Pine  talent,  sound  learning,  and  scriptural  piety  pervade  every  page.  It  is  hnposslble  that  i  t  can 
\  be  rtiud  without  producinK  threat  eflTects.  Mr.  Jenkyn  deserves  the  thanlu  of  the  whole  body  of  Chris- 
^    tlans  for  a  book  which  wiU  greatly  benefit  the  wortd  and  the  church.**— London  BwomgttUt. 

ANTIOCH: 

Or,  Increase  of  Moral  Power  in  the  Church  of  Christ.  By  Rer.  P.  Cburcr,  D.  D. 
With  an  Introductory  Essay,  by  B.  Stow,  D.  D.    18mo.,  doth.    SOo. 
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**  It  is  a  book  of  close  and  consecntlTe  thooftat.  and  treats  of  satjeets  which  are  of  the  deepest 
Interest,  at  the  present  time,  to  the  churches  of  tlUB  eoantnr.  The  author  Is  favorably  known  to  the 
religious  public,  as  an  orlgliial  thinker,  and  a  forolMe  wntcf.**— CAriflfaM  J^scler. 

THE  CHRISTIAN  REVIEW : 

A  Quarterly  Pablicatioii.  Edited  by  J.  D.  Knowlis,  B.  Sbam  and  8.  F.  Smith. 
A  limited  namber  of  complete  sets,  ftcm  18S6  to  1848  inclosiTe,  being  the  first  eight 
Yolumes,  can  be  supplied  at  $10.00  per  set,  in  neat  Cloth  beoks. 
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THE  PSALmST : 

A  N«w  Collection  of  ITrmnij  for  the  aso  of  th«  Baptist  ChuFelief.  Bt  Baads  Btow 
nntl  S,  F.  Smrn.  Assisted  hy  W.  R.  Wliliaim,  George  B.  Ue,  R,  W/Gri^nroW,  S.  h 
Hill,  J,  B.  Taylor,  J.  L.  Diif^,  W.  T.  Bmi^tlv,  R.  B.  C.  Howell,  Bamnel  W.  LyA,  ml 
Jolm  M,  ?eck.  Fnlptt  edition,  12mo.,  aheep.  $1.36.  Pew  e4,,  ISmo,  T5c/  Pock* 
^i\.,  32mo.,  66 J c.  All  the  dJil^reot  sises  supplied  ia  extra  »ljl«9  of  bmdizig  mt  oorre*- 
poridltJg  prieea, 

THE  PSALMIST,  WITH  A  SUPPLEMENT, 

By  RtctTAiUJ  FuLLEU,  Qf  BaltmiorB,  and  J,  B.  Jkter,  of  RicbmooJ*     (Ssjl«  tal 

THE  SOCIAL  PSALMST. 

A  Now  Selection  o?  Ejrmi&  ^ot  Conf&t^ac^  Meeting  jmd  Familj  WortMp,  hf  h^Mom 
bTuw  ftud  S,  F:  Smith. 

Tblfl  Miecllott  laiu  been  fn  iiFepdrmU^ii  n^ifly  Hva  jun.  It  bu  b«en  tti«  aLm  viTttt*  ^Atl^ri  to  ««]>v^ 
ftvurfcof  cteval«d  p<)eilc  adiI  mutlcal  in«rit,  embrAcEns-,  with  manj  q«w  ttjma*,  ^f]|H*irlidi 
Dave  bern  long  futiiltAr  ta  tbe  Ct>iiJtm:ice  mprtbig,  mn^  batlowetl  bj-  »«i1^  itMo4iltt9B  If  feOMt  iii 
Ktclal  pmye<r^  Tbo  work  coatnlni  tlin(!«  baodivd  mnil  flfl^  bj<"Fntii|  an  sood,  eJ«v  lrpii»  Mi  toMH 
cbfiAp,    FriM*  Wc,    I^.^O  per  djuxeo. 

COMPANION  FOR  THE  PSALMIST : 

C<jtitiwnirj^  Original  Musiic,  AixftDgcd  for  H jnms  in  *  The  PinlniUV  of  poc<iltar  eiwy- 
actcr  and  mcjtro.    By  N.  D*  CatrLOt    lajo. 

^HNCHELL'S  WATTS— WATTS  AND  RIPPON. 
THE  mSSIONARY  ENTERPRISE : 

A  Crillection  of  Di^conrn^i^  on  ChrktJmi  Mla^Iom,    by  Americaji  Aothon.    Edited  ^ 

BARoit  Stow^  D-D,     l2rao.    86c* 

*'ThlM  work  ciiJo!4ln»11(\eeri  scrmoua  on  Mtistflrvn^  by  ngT.T>ri.  WBiTlajid.flritJlP.  Aiid#«oa,WIWIa»ii> 
Beecbfr,  ^mcf\  t^ullvr.  Bt^m^n,  8tr>np,  Mik^m^  Kirk,  J^t^w,  juii]  lil«.  It  It  «  lick  U«eu«m„  i»tukk 
ottjTbt  to  be  Uithe  pi»wei»1on  of  ovory  AmerieMi  C-liriiUAB." 

THE  KAREN  APOSTLE : 

Or,  Memoir  of  Ko  Tuaji-Byu,  the  fir»t  Karen  convert,  with  nattoes  ooaecnibf  k^t 
iiatlou.    By  ttte  H^t.  F,  Ma^s?,    Edtied  by  Pmf.  H.J.  Kii*Lxr.  Fifib Ttun^Uid.  ^le. 

MEMOIR  OF  ANN  H,  JUDSON, 

Late  Mbu!|oi>!LTj  to  Barm  ah.      By  Eev.  JiJdKS  D.  Kxow^kes.    ISmo.    &8eu 
*TMi  ii^«ne  of  the  rnn#t  triiercriUcLS  plecu   of  fcnuIeUUfrapti/ 7hk 


GOULD,  KENDALL  AND   LINCOLN^S    PX7BLICATI0NS.  7 

GESENIUS'S  HEBREW  GRAMMAR  : 

Translated  from  the  11th  German  ed.  By  T.  J.  Coii amt.  With  a  Course  of  Ezerciaes 
in  Hebrew  Grammari  and  a  Hebrew  Ghrestomathj,  by  the  Translator.  $2.00. 

JEWETT  ON  BAPTISM: 

Tb«  Mods  and  Subjects  of  BaptUm.    By  MiLO  P.  Jcwnr,  A.  M.  Tenth  Thoasaad.  ICe. 

JUDSON  ON  BAPTISM : 

By  Adoioram  Judsom.    Fifth  Edition,   revised    and    enlarged.     25o. 

V  This  work  Is  now  pabllshed  In  book  form,  and  haring  been  thorooghl  j  rsTtisd  and  ealarged  by  Its 
renerabls  aatbor,^  while  in  this  country,  it  will  be  sooght  for  and  read  with  intsnst  by  alL 

1  LIFE  OF  PHILIP  MELANCTHON : 

By  F.  A.  Cox,  D.  D.    75c. 

CHRISTIANITY  AND  SLAVERY : 

A  Review  of  Drs.  Fuller  and  Wayland,  on  Slavery.    By  Bev.  Wm.  Haous.    1S|o. 

STRICTURES 

On  the  Rev.  Wm.  Hagae*s  Review  of  Drs.  Fuller  and  Wayl&nd,  on  Domestic  Slavery. 
By  Rev.  Thomas  Mskkdith,  Raleigh,  N.  C.    12^0. 

ONESIMUS: 

Or,  the  Apostolic  Direction  to  Christian  Bfastera  in  reference  to  their  Slaves.  By 
EvAifOKLicus.    18mo.,  cloth.    25c. 

MY  PROGRESS  IN  ERROR  AND  RECOVERY  TO  TRUTH. 

Or,  a  Tour  through  Universalism,  Unitarianism,  and  Skepticism.    16mo.    62^0. 

1  MALCOM'S  BIBLE  DICTIONARY : 

A  DictionarjT  of  the  most  important  Names,  Objects,  and  Terms,  found  in  the  Holy 
Scriptures;  intended  principally  for  Sunday  School  Teachers  and  Bible  Classes.  By 
H.  Malgom,  D.  D.    One  Hundredth  Thousand.    dOc 

HAGUE'S  GUIDE  TO  CONVERSATION 

On  the  New  Testament    2  vols.    17o.  each. 

SABBATH  SCHOOL  CLASS  BOOK. 

Comprising  copious  Exercises  on  the  Sacred  Scriptures.    By  E.  LufOOLii .    12|c. 

LINCOLN'S  SCRIPTURE  QUESTIONS, 

With  the  Answers  annexed,  giving  in  the'lansiiage  of  the  Sacred  Volume,  interesting 
portions  of  the  History,  and  a  concise  view  of  the  Doctrines  and  Duties  exhibited  in 
the  Bible.    $1.00  per  dozen. 

THE  SABBATH  SCHOOL  HARMONY : 

For  Sabbath  Schools,  Juvenile  Singing  Schools,  and  Family  Devotion.  By  N.  D. 
Gould.    12(0. 

THE  SACRED  MINSTREL: 

A  Collection  of  Church  Music.    By  N.  D.  Gould.    76o. 

SCRIPTURE  NATURAL  HISTORY : 

By  Wm .  Carfkittkr,  London ;  with  improvements,  by  Bev.  G.  D.  Abbott.    $1.00. 
THE  IMITATION  OF  CHRIST :    By  Thomas  a.  Ksmto.    88c 

BAXTER'S  SAINT'S  REST:    a  line  edition,  soo. 
THE  CHRISTIAN'S  DAILY  TREASURY: 

A  Religious  Ezerolse  for  ewry  day  in  the  year.    By  Ber.  E.  Tsmtlb.    $1.00. 


JUBT     PUBIiISHED. 

THE   SOCIAL  PSALMIST; 

AKEWSEUilCIION  OF  HYMKS  fOH  COKFERESCE  MEETINGS  Ai'J>  FAMILJ 
BY  BiEOIf  STOW  AKD  S.  F.  SMITS, 

sr  TMd  (eteetiOB  hiui  Itetti  ta  pnpafatlon  titArlr  avc  ^isan,— during  Which  llini'  It  liU 
Jecl^  to  repeated  djimlnatiun  apkl  urvfol  revLiJiun    Tlie  obi^ct  In  iM  pnsparatl^i?  Iiu  iM^sn 
«  iclii^tUia  of  cliolco  UjFUiiis,  fi>r  the  ?c*ir/  ma  J  tbe  FimHif  ClrvU,  of  i]ii»>J,ef«t4i  kIum  «jsd  us 
mpeniCi  e&iictlj  lolted  to  tliQ  TAiiotan  it«g««  «nd  c^tiilLtiaiii  of  the  c^infttTSu^e,^  tn4  9(ilMrr  4f« 
iD<ctl«jjf»  oiUAUj  hiliJl  Id  Ihe  (.ai^a-reiice  Room,  lu  well  u  ^p  Fji-nllj  Wt^nhlct.    yjjraffii,  ftat  la 
oa  topl(»  embrjiclng  p»r«r,  K^^*  ^ai^Idk,  tnrltJiUtMi,  <>n<ircAtrt  reireuefvtioa* 

■adlaadTenttj;  MlMLun&ry,  ^abtutb  ScboijU  an^  uiatuni«l  ai^tlng«;  tn*«Ua«  uid  fmraat.^A' 
DAM  Ami  health,  opening  Bni|clDi|figyi!«r;  brevity  ttf  UtQ«;  dnLh,  Jii4eii]«nt»  ti^«v4>ii»  4tr.  tl  lii 
hatn  Uie  aim  to  fUppLy  lijmn*  imt  only  of  dltrvii^d  pontic  and  miuilcal  merHt.  but  at  Inu  4iifi.ittaii^ 
iplrtt,  ABolecUaa  of  lome  of  the  ctiuLcett  hrtnna  la  the  l*Hlmljtt,  adupt^^l  Ui  1h«  AdilgB  «f  ttH 
bavi^«  wJtl  h»^rc  be  r&uml,  to^*th«r  witb  »?Teml  ii«w  hymni,  u  w«U  «•  (hiMW  kittt  C«atitf«r  in  ti^«H^ 
t%renc«  tneetme,  ftnd  hullo  irt?d  by  tmriy  vsoclatliiiu  uf  tiamt-,  «id  aoclil  pllij'*?^  Ttirlf  ^-"*tiyflr. 
ixatJtM  of  Eielii;  ad  obJi^ctLuo  10  thvm,  1b  Uii?k  br#hi^i  praiie.  Ttwt  tber  but*  yApfpwtut  ihf  jaim 
afplfAtloPA  or  tho^e  vtbn  h^ve  p«AA«d  on  to  tlia  wonhlE^  of  the  bCAvenly  len^itflh,  t^wtt  tft^BkCfci^ 
whlcb  cDinpoftLtlJQnj  wholly  new  cntiia  not  clAlm.  In  tht  miads  of  difltaniit  0hlMMMt  Vt  iifliii 
thAl  mnift  of  the  hymnj  In  i^U  Xiosik  will  lurrynoD  up  tauif*  flw««l  And  holj  fteoHtdttooi^ 

Hie  vrortE  GontMlas  ;»50  flymi^i,  Aftiril^i:  LiN}.*baliigli»  hi  VArloitii  moten,  ottl  n«fli6«i«4  fjm  Alt  fiA«f 
lunuiA.  They  ue  the  pFodtictluni  of  ld4  dlDsi'dnt  «athof9 ;  11^  %t€  hy  ITftty,  11117  4>iMlt.  IT  W 
Dodttftit^,  14  by  Kewtan,  Q  by  We^y,  d  oAch  by  Cowper,  fAwcctt^  K^llr,  «M  tBlA«  i^Bftlf 
Heh^r  Boddonii'i  Stcnnett  aad  ToplaOiyi  krA  othcn  by  ^w«ln,  Matii|rompry«  UmU  Pw^^  lif- 
bAddf  llyiif^^  IkM^d,  IlL-)^liibotliiiira,  Grant,  CennJfek,  Oltvt>r.  £dinc«t<un,  K«ii]i,  D*  IPl^ny,  Htsm. 
Dob#JU  KAfllen,  Pht.  Kiiel,  M^^Uey,  C^ttun,  Ryhuiit,  Willljimq,  EtHidt^n,  CntlTf4l»  Lmfuu*  C<»4f-- 
Ci>llyer,  Ullmai] ,  KlrlihftUi,  ^hlt^,  CuUin*,  liabinion,  DiinciiQ,  Htu well,  Cobbin^  lU nvaburr .  TliaaAr, 
Alle^,  Qiisg,  &c.  There  ht  a  UfRfl  variety  of  «f^ry  dc^i^nptloD  vt  satttT,  rmtn^vtox  iJ  La^<  Uf 
Comoioni  M  Short.  Jiod  H  of  TAifoa*  peotilUr  meter*. 

tl  vt-u-  '1-  ♦         ' mpiateahAirlnf  J/'Utt?  In  the  vulnnie,  hut  an  c^t^cifiiltAtln^  1 
a^HMiLf  J  49  1 1  mo.4t  nftc«)tt4rlty  ailil  to  iJic  eUe  aad  flApeuiw  at  th«r  1 

tuiiiUiir  ^ I  r     111],' in  lOilAl  wcimlilp  th^A^d^iiatai  licif  Jlttlt  Arait,  nadlJi 

even  nndHLt^iUMiiik'd  with  iriyMc^  ttml  mml  nf  |hFT«e  whi^  Oiiuidb'^  •Imu  In  ihe  ^un 

ebtlrt^Iy  kiuA&cjualntfd  trlth  the  mdlitienl*  of  tnosletiind  cohteqiifntly  arr  ih  no  ttityl 

Addition  ^  And  not  anfpNiat'nUly  tb«  ftplrlt  of  deTotlMb  U  rctiurdt'd,  by  tho  ijtfe  CMf  liliiM  iwt  ttflttvli 

tiLOM  who  Uflualtjr  Join  hj  iMt.  favont«  0<»dl-«tlrrlaj|  mrvlce, 

Tbe  work  uuntNJiia  ttiree  TMloAblu  Ittd«««d ;  tB  In4«X  of  Fjnt  Uos^  a  Citocnl  Inlc^  toda  Wf  M 
PAfflKMiJAr  tiideK  of  Sutjject*. 

TIm  type ,  Aiitl  iilte  of  the  paK«i,  Ara  Hw  Mine  •■  thfl  iSino, ,  or  f«fw  ito  of  IIia  ^MllWlit    ll  li  iittM 
On  fiKhd  piiper,  uid  iitn:ini;ly  houud  hi  ibvi'^t  auil  ti  AlIbNed  At  th«  iec7  Igw  ytle*  9t  \ 
Aflid  3,M1  per  doaen. 
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THE  PRINCIPLES  OF  ZOOLOGY: 

TOUCHIHO  THE 

STRUCTURE,  DEVELOPMENT,  DISTRIBUTION,  &  NATURAL  ARRANGEMENT 

OF  THE 

RACES  OF  ANIMALS,  LIVING  AND  EXTINCT: 

WITH    NUMEROUS    ILLUSTRATIONS,  FOR    THE    USE    OF  SCHOOLS    AND    COLLEGES. 

PART  I.-- COMPARATIVE   PHYSIOLOGY: 

—  BY  — 

LOraS  AGASSIZ  AND  AUGUSTUS  A.  GOULD. 

PEICB,  ONX  DOLLAR. 


The  design  of  this  work  is  to  furnish  an  epitome  of  the  leading  principles  of  the  science 
of  Zoi'LooY,  as  dedncod  from  tlio  present  state  of  knowledge,  so  iliustruted  as  to  be 
inteliitrible  to  the  beginning  student.  No  similar  treatise  now  exists  in  this  country,  and, 
indeed,  some  of  the  topics  have  not  b^en  touched  apon  in  the  language,  unless  in  a 
strictly  technical  form,  and  in  scattered  articles.  It  has  been  highly  commended,  b;^  the 
most  eminent  men  of  science,  and  by  the  public  press.  A  few  of  which  are  here  giren, 
together  with  a  sample  of  the  cuts  illustrating  the  work. 


\ 


"  This  work  has  been  expected  with  great  interest.  It  is  not  simply  a  system  by  which 
we  are  taught  the  classification  of  Animals,  but  it  is  really  what  it  professes  to  be  —  the 
*  Principles  of  Zoology,*  carrying  us  on,  step  by  step,  from  the  simplest  truths  to  the 
comprenension  of  that  inflnite  plan  which  the  Author  of  Nature  has  established.  •  . 
This  book  places  us  in  possession  of  information  half  a  century  in  advance  of  all  our 
elementary  works  on  this  subject.  ...  No  work  of  the  same  dimensions  has  erer 
appeared  m  the  English  language,  containing  so  mooh  new  and  vala^le  information  on 
the  subject  of  which  it  treats." — Proft$tor  JameM  Hadl,  Albany, 
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"A  nsw  tnd  liEgfatr  Tfttunbto  |mbllcM{<9D,  InUtnfl^d  for  a  Khoo\  b<iok,  but  whieli  will 
bo  fciund  eqitnlly  int«r^tlng  nnd  importunt  for  nil  to  ntndy^  «  ^  .  ^  Such  a  work  u  tliii 
hv  lonj  been  a* great  tJe»ideriitUTri>  hiuI  ^e  rtjoicc  thftt  iv  want  »o  f troogly  f«it,  hM  now, 
At  lei^glii,  beoD  fto  weil  siui  lo  oc^mplfilvly  supplied/'— ^aiton  jJIJot. 


"  The  work  ii  flfimimbly  adapted  to  the  im«  of  scboolf  »nd  colJ«|SC«»  und  ota||ht  to  bf 
XDftdo  IV  etody  in  all  oar  bigber  fcmlnarie^,  both  tnnio  and  r«m«^«/'— if^'u?^  !tVit;  Ob§trv0r, 

"To  the  tei^timonj  wbii^b  ii  fhrniab^I  by  their  diiit]n£:U]ib«d 
i^€bo1(ur»hip,  we  may  «dii|  bowever^  CbAt  tbo  f^litsflQcmtioiis  uf  tbfl 
work  tiro  »o  tkulminibly  lumtiffedj^  ^.nd  iti  d^- 
criptioiw  given  witb  to  roucB  iifoplkity  &tid 
clenrnow  of  bminiA^ei  that  tb«  book  cannot 
fiiit  of  its  pmctH:nl  iiiin  —  to  fMcilitiite  the  pro. 
grPM  of  ibe  beginning  itndciit  It  it  a  work  j 
for  BcbooJsJ'— iVew-  Ybrk  RtciiTtkr. 


**  Tbe  atinotinceraerit  of  tbii  work  sotne  titre 
np,  a»  bevnff  m  a  coiiree  of  prepunirion,  ex- 
cil«d  A  higb  dfpTje  of  iiitGr6«tafno)i£tfa€herp, 
fltadeuts,  ujid  Ui*j  frieudiof  scienoo.  Tbe  iinfne* 
<»r  iU  sQtbori  ^VQ  nmph  lu^urancQ  thnt  it  wns  do  cotnpilntion  druwii  from  other  worki 
no  mere  rQC^nstraction  of  e^cistiog  nij*itoriiil^»  The  work  will  tiridoabt«dlj  meet  the 
expeettttbo^  that  have  been  formed  of  ir,  find  nlreiidy  it  hiu  been  adopted  »*  ii  Icxt-book 
In  MVimd  eaUegei.  It  bretki  new  ground;  as  h  mid  In  tlie  prif'fiice,  ''some  of  it4  tODJCt 
hUTc  n^  been  touched  upon  in  the  tflnguugif^j  un1e«4  in  n  atneilf  tecbtiicjil  furm,  and  m 
•eatt«red  articles/  The  volmno  exhibits  cbroagkottt  great  labor  and  care  In  prepanng  it 
for  the  public  eye,  ati4  for  the  u*^  of  ptudentx*  Aa  it  ha«  no  rival,  wtt  aupp^  iti  adop- 
tion will  be  almost  nniversal  in  literary  iiiatituticnid|  and  it  will  domncb  to  awnken  ia  too 
tnindf  of  tDuUitiidea  an  entbuAio^iif}  love  Of  liatnrai  hlaiorj,**^ChriMian  Rfjttdor  ^ 
Wakhman* 

"This  is  entirely  ft  new  Held  ia  Aroed- 
caa    elementiiry  lltftnirnrei    no   limilar      _^^P^     "^^St-It 
troftti^o  exiJitini  in  this  coanttj-    Atfirvl  *^ 

<ii^hT,  the   wnrK  appeared  to  us  loo  ab- 
l*tni*e  for  WginijePSj  aiid  for  tb«  n*e  of^ 
I r bode  whom  the  entbori  aim  to  beiu  :  ' 
ithe  scholnifH  in  nnr  cotniuon  lohoiil^. 
ingre   csinffnl   exLtmiaation  convincje^  iir.  ^ 
that  any  teaclicr  or  scbolari    who  ifl    in 
earnest* to  utidef»t&nd  Itie  subject,  will 

find  the  application  neecs*ary  at  the  com- 

iBenoeni+iiiL  c  ■.-ijNinitiTely  triflings  while  the  stib«ieqnent  benefit  will  be  iniun-ii'^fj.  Thii 
ii  the  3nt  volumi-i  of  th^  work,  and  1.^  devoted  to  Connparalive  Pb;siolo|i^tOa  which  branch 
It  ia  exceedingly  compb^te*  ft  if  freely  iJluslrated  with  the  necewary  wood  ent*.  The 
imtnea  of  the  iiuibors  will  be  a  bibber  j^mamnlee  ftjrtcif^ntit^o  ftccaracy  than  atiy  Judgtiietit 
we  mii^bt  prDOOuace/* — Nevf-  I'M  Qmmtftml  Adt>tfti*tr, 


^'  It  ii  deaigtied  chiefly  few  the  ti»e  of  scbook  and  oolluea,  and  aa  an  «pitott)e  of  th« 
nibject  on  wbteh  It  treati,  oontalut  mjore  in  a  small  flpacv,  than  any  book  of  tka  kind  that 
haa  yet  faileQ  under  oor  iiotie«*"^3aliirdby  Glmmr^  Pkiltid§(i>k¥^> 


1^ 


*T;ll  ^^^  ^ 


